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KHUPHUIIL

JAuccepranus MaB3yCMHUHI 10J13ap0JMru Ba 3apypatu. byryHru KyHaa
OyHENA aXOJIMHHHI O3UMK-OBKAT MaxcyJjioTjiapura OyiraH TagaOMHU KOHJMPHIIIA
MyXUM CTpPaTEruK axamusTra sra OyiaraH KHUIUIOK XYXaJIUrd YCUMIMKIApH
XOCWIJIOPJIUTA Ba  MaxCyjoTiapu CU(GaTUHU  OMMUPUIIHUHT JSHT  MYXUM
Wynnapunan Oupu YCUMIIMKIAPHU KacaJUIMK Ba 3apapKyHaHJajdapaaH XHUMOS
kwmmmaup. [latorennapra Kapimm KUMEBUM mpenapatiap OwiaH Oupra
YCUMJTUKIIApHUA YUAAMIIMIIMK KYCATKUWIAPUHHU OIIMPYBUM TaOWUUN (HU3UOJIOTHUK
daomnmukka sra OYAraH CTUMYJISTOpJapAaH XaM (QoijanaHuIl HKOJOTHSHU
3apapiIaHUILIMHU OJIIMHU OJIUII OMJIaH Oupra MHCOH yuyH Xa€Tuil xaBdcus Oynran
YCUMITUKIIAp MaxCyJOTJIapuHH sApaTuill UMKOHMATHHU Oepanu. Illynra xypa
YCUMITMKIJIAPHUHT TallIKA oMuJapra YUJAMIIIIUTUHA OIIMPUIIIA
UHAYKTOpJIApJaH, LIy >KyMJaJaH, 3JIUCUTOp (aoJUIMKKA dra aHTUAOTIapJaH
doinananum, YCUMIMKIAPHUHT aJanTalliOH UMKOHUSTIAPUHU OIIUPHII, aTpod-
MYXUTHUHT TECTUIUIIAp OuiaH WQIOCIAHNIT JapaXaCUHU KaMaWTHPHIIL,
DKOJIOTHK TO03a MaxCyJoTJIap OJWIIHM TabMHMHJIAII Ba YJAPHUHI TaHHAPXWHU
KaMaWTHPHUIILIA MyXUM aXaMHsITra ora.

KaxoHHUHT HUPUK TaIKUKOT Mapkaziapuaa OyryHTH KyHJa KHUIIUIOK
XYKATUTH YCUMIIMKIIApU XOCWJIJIOPJIMTU Ba XOCHJI CU(GATUHU OUIUPHII OWIIaH
O00FNMMK Xosja (uronaToreHiIap TabCUpUTra HUCOATaH YCUMIIMKIAPHUHT UMMYH
TU3UMH (PAOJUTUTUHY OLIMPHILI WYHATHIIIAPUAA TaIKUKOTIAp OJMO OOpUIMOKIA.
Onmub Oopuirad TaIKUKOT HaTIKaJlapura kypa YCUMIIMKIAP MMMYHUTETHHUHT
MOJIEKYJISIp-TEHETHUK acociapu, OWoyoruK (aon Oupukmanap €paamMuia UMMYH
TU3UMHMHHA Ky4aWTUPHII Ba OOIIKApUII XHcoOUra yJIapHU NaToreHiapra HucOaTan
YUJIAMIIMJIMKHUHT  MeXaHu3miapu asukianrad. Ilynra kypa 3amMOypyriu
naToreHjap OwiaH 3apapilaHraH YCUMIIMKIAPHUHT HUMMYH TH3UMHU XOJATHHH
Oaxouail, YMJAMIIMIIMKHU OENTHJIOBYM MOJICKYJSIp CTPYKTypajJapyuHU aHHKJIAIL,
XUMOSI BOCUTAJAPUHUHT TEHETUK TMOTCHIMATUHU (aoJUIalITHPUI, TaOuui
OWpuKMamap  acociyd  TpenaparjapHd  KyJJlalml — acocuja  YCHMIIMKIAp
YUIAMIIAITUTHHA OIIUPUIITHAHT WIMHMA acOCTIapUHU UILTA0 YUKHIIL 3apyp.

MamnakatumMu3ga XO3UPrd KyHJIa YCHUMIMKIAPHH CTPECC OMMILIApra
YUAAMJIWINTHHY ~ HAHOTEXHOJIOTMK  ycylmap €paamMuja Oomupuil  Oyiinda
WHHOBAIIMOH IOTYKJIapuaaH (QolganaHumra anoxuaa 3bTHOOp OepuiaMokia.
Maskyp WyHanumia amanra OIIUPWITaH JacTypud dYopa-Tamdupiap acocuia
MyaWsitH HaTWXKajapra, >XyMJIaJaH, YCHMIIMKIAPHUHT YCUII-PUBOXKJIAHWILNA Ba
TalllKi CTPECC OMWJUIapra TabCUPUHU MOJICKYJISIP T€HETHK yCyJuiap acocuaa
GOMIKAPHIN OOpacHa HATHXXANapra SPUIIMIAH. Y30eKHCTOH PecmyGnukacnuu
sHaJa PUBOXKIJIaHTUpHUIL OYViinua Xapakatiap crparerusicuna « InMuil-taikukoT Ba
WHHOBaNUsl (DAOTUATUHM parOaTIaHTUPHUII, WIMHI Ba WHHOBALMS IOTYKJIApUHU
aMaJIMETra >KOPUM STUIIHUHI CcaMapaid MEXaHU3MIIapUHU ;IpaTI/HJJ»1 oyiinua
MyxuM Basu(amap Oenrmna® Oepwiran. by Oopaga KWIOUIOK Xy KaJIWTh

W3bexucron Pecny6mukacu Ilpesupentunmur 2017  fimn  7-despanmaru  1ID-4947-con  «Y36exucron
Pecrrybnukacuny siHaia pUBOXKIIAHTHPHII Oyiinda Xapakatiap CTpaTerusicu TyFpucnaay ru @apMoHn
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VCUMIIMKJIApUHHUHT 3aMOYypyFiu (uTonaTorenjgapra HUcCOATaH YUIAMIMIIUTUHU
Tabuunii ¢uszuonoruk ¢aona Moaganap €paaMuaa OMIMPUILI OWIaH OOFIUK XOJaa
SIHTY aBJIOJI NIpenapaTiapuHy SpaTULl MyXUM UMUK -aMaIuil axaMHsT KacO 3Tajau.

V36exucron Pecny6nukacu Ipesunentununr 2017 iiun 7 despangaru I11d-
4947-con «Y36ekncTon PecrnyOnMKacHHH sHAja PUBOXIAHTUPHUIN Oyiinua
Xapaxkariap CTpaTeH/I;ICI/I»2 tyrpucuaaru @apmonu, 2016 itun 24 oxrsopaaru I1K-
2640-coH «YCUMIMKIAPHH XMMOS KHJIMII Ba KUILIOK Xy KAJIMTHTa arpoKHMEBHIl
XU3MAT  KYpPCATHII  TH3HMHHM  TAKOMWITAIITHPHII  HOpa-TagOuprapu»’
Tyrpucumary  Ba 2020 imn 28 smBapmarm IIK-4575-com  «Y36exncron
PecnyOivkacu KMIUJIOK XY»alUTMHU pUBOXIaHTUpUIIHUHT 2020-2030 iumnapra
MYIDKaJJIaHTaH cTparterusicujia Oenrwnanrad Basudanapuu 2020 iiunga amanra
OIIMPHII 4Opa-Tafbupnapu»’ Tyrpucuaarn Kapopiapiu Ba Xamaa MasKyp coxa
(daonuaTUra TEerunuin OOIIKa MEebEPUN-XYKYKUN XydoKariapaa OelruiaHran
BazudanapHd amaira omupuira ymly auccepTanus TaIKUKOTH MyaisiH
napaxkajaa Xu3MaT Kujiaau.

TagKUKOTHUHT PecnyOiinka paun Ba TEeXHOJOTrUsJIapH
PMBOXJIAHMIIMHUHT  YCTYBOP HyHajquuuiapura Ooraukauru:  Maskyp
TaJIKUKOT pecnyosnka (an Ba TexHojorusuiap pupoxxkiaanummauHr VI «Kumépuit
TEXHOJIOTHUSIAp Ba HAHOTEXHOJOTHUSJIAPY YCTYBOP HYHaIUIIUra MyBOpUK amaira
OLLIUPHIIIN.

JAuccepranuss MaB3ycu 0YHHUYa XOPHKHNA WIMHIA TAAKHKOTJIAP mapxns:
TaOuuit Oupukmanap acocuja YCUMIMKIAPUHUHI YCHUIIM Ba PUBOXJIAHUILINHU

aBXJIAHTHPYBYM XaMmJia TalllKd CTpPEecC OMWUIap TabCUpUTA YHUJAMIWIMTUHU
OLIMPYBYM MHIYKTOpPJIAp SpaTUINra WYHANTUPWITAaH WIMUNA  H3JIaHUILIIAP
KAXOHHUHT €TaKud WIMHM MapKas3jlapy Ba OJHM TabJIUM Myaccacajlapuia,
xymianadn, B.®.Kynpesuu Homummarm  benmopyccus  Mwunmmmit  danmap
AxaneMUsICHHUHT «DKCIepUMeHTan OOTaHWKa» WHCTUTYTH, Poccus danmap
aKaJeMHUSICUHUHT «VCI/IMJH/IKJIapHI/I xuMosl Kunuin»y uHCTUTYTH (BU3P), Poccus
®OAnunar Ko3zon 6moknmé Ba 6modusnka uHCTUTYTH, ['epmanusaunr Chito Plant
WIMUAKA Wniad gukapuin Ouprnammacuaa, Wramusauar Biochit, McnmanusHuHT
«Plant Response Biotech» kommanusimapupga, Xutoir Ba sxanyouit KopesHUHT
YCHUMIIMKJIADHM XMMOsI KWJIWII WIMHW Mapkasnapuia, MuuyuraH yHUBEPCUTETH
(AKI), M.Aye3zoB Homumaru KanyOuit Ko30FucToH naBiaT yHHBEPCUTETHIIA

2 Vs6exncron Pecnybnmkacu Ilpesumentnmuar 2017  imnm  7-despanmarn  11D-4947-con  «Y36exucTon

PecyObnukaciay siHaIa pUBOXKIIAHTUPHUII OYiida XapakaTiap CTpaTersicu TyFpucuaa» i @apMoHn

% ¥36exucron Pecriy6nnkacu Ipesumentnannar 2016 i 24 oxsiopaar TTK-2640-con «Y CHMITMKITApHE XHMOS
KWJINII Ba KUIUIOK XYKAJINTUTA arpOKMMEBUH XU3MaT KypCaTHIl TH3MMHUHHI TaKOMWUTALITHPHII Y0pa-Taf0upIapm»
Tyrpucuaaru Kapopu

* ¥V36exncron Pecniy6mmracu Ipesumentnauar 2020 i 28 sBapmarn [TK-4575-con «Y36exucton Pecry6iikac
KHIUIOK XY>KATUTHHA puBOXIaHTHpUITHUAT 2020-2030 firyurapra MyJDKalIaHTaH CTpaTeTHsICHIa OeNTHIaHTaH
Basuganapan 2020 HnIa aMaira OLIMPHII Yopa-Tagoupiapm»’ Tyepucuiara Kapopu

> Huccepranms MaB3ycH OYiindya XOPIDKHUH WIMHN TagKUKOTIap KyWnmard MaHOamap acocuaa OakKapuiliw:
http://botany.by/; http://vizrspb.ru/; http://kibb.knc.ru/l; https://www.uea.ac.uk/; https://umich.edu/;
http://www.chemistry.or.jp/en; http://dmpe.aut.ac.ir; http://www.chemistry.iitkgp.ac.in; http://www.just.edu.jo;
http://www.niuif.ru; https://spb.ucheba.ru; https:// www.ionx.uz Ba Gomika man6anap
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(Kasaxctan), Aslan Cimento AS (Typuus), Gambarotta Gsvendt (Mramms), V3P
®OAHuHT brooprannk KuMme Ba Veummx MoJ1aiap KUMECH MHCTUTYTIIapUia 010
OOpUIMOK/IA.

Jynéna tabuuii OuMpUKManap acocuaa YCUMIIMKIAPHU YHIAMIWIUTHHU
OLLIMPHII XYyCyCHUSITUIa 3ra OyiraH nmpenapariap sipatuil Oyitmdya oaud Oopuiraxn
TaAKUKOTIAp HATWKacUIa KAaTop, >KyMjaJaH, KyWHJard HaTUXKanap OJIMHIaH:
3aMOypyFJIM KacaJUIMKJIapra YUAaMWIMIMHUA OIIMPUII XYCYCHsITUra sra Oyirax
uHaykTopiap anukiaHran (benopyccus ®anmap Akaaemuscu); 3aMOypyFid,
OakTepuan Ba BUPYCIHM XamjJa WIAW3 YHPHUIIN KacAJUIUTUTa YHAJAMIIMIUTUHU
OLIMPHII XycycusiTUra sra Oynaran xuTo3aH acociau Hapuucce Ba Dxorenb
npenapatiapy spatunras (Poccus ®aunap AKageMHUSCHHUHT Y CUMIIMKIIYHOCTHK
(BU3UP) Ba Kozon Onokumé Ba 6rodusnka UHCTUTYTIAPH); TIIUKO3U TaOUATIH
TabuMii OMpUKMallap acocuja WIAU3 YUPUIN KacaJUIMKJIapura Yujaamiu
npenapatinap onunaran (Chito Plant, T'epmanus; Biochit, Wranus Ba «Plant
Response Biotech», Wcnanus), wiaau3 4YUpuIl Ba OaTepuan KacajulMKiIapra
YHIAMJIWIIMTHHA ~ OIIMPUII  XyCYCHSITHTa Jra Oynran crepouy] TaOuaTim
Oupukmanap acocuja npenapatiap spatuirad (Xuroil, Kanyouii Kopes, AKIII);
TIUIUPPU3NH KHUCIIOTacM acocuja OYFIOH Ba TaXTaHWHT PUBOKIAHUIIUHU
aBRKJIAHTUPYBYM  Ba  aOWOTHK  OMHIJUIapra  YUAAMIWIATHH  ONIMPYBYH
cTumynsTopnap onuHran (Y36exuton ®AHMHT BHOOpraHMK KMME Ba Y CHMIIMK
Mojianap KUMECH UHCTUTYTIApH).

HNyHnéna VcuMIMKIApHU TAaTOreHJjapra YWJAaMJIWINTHHU  ONIMPHUIIAA
axaMHsITIU OYiraH TaOuui OupHKMaap acociu IMpenapatiap sSpaTHIl Ba UILIA0
YUKAPHUII TEXHOJOTHSICUHM TAaKOMWIIAIITHPUII OViimya Katop, >KyMJjaaaH,
KyHugaru ycTyBOp HYHanmuuuiapja TaJKUKOTJIap oJub OopuiMoKkaa: TaOuuii
OupUKManap acocuaa YCUMIUKIAPHUHT 3aMOypyFIIM KacaJUTUKIApUra Kapiiu
camapalii TabCHp JTYBUM TNpenapaTiap sSpaTHIl, YCUMIMKIAPHU KacaJUTUK Ba
(GU3HOIOTHK CTpecc cTpecciapra YMJaMIMIMTHHU OUIUPYBUYM KOJOTHK XaB(cus
UHAYKTOpJAp  SpaTUIl; YCUMIMKIAPHUHT  YCHUIIM Ba  PUBOXIAHUIIWHU
aBXJIAHTHPUII Xamaa 3aMOypyFJId KacaJUIMKJIapra YHJIAMIWINTHHA OUIUPHII
XyCycUsiTUTa J3ra OyiraH Tmpenapariap SpaThill Ba HIIA0  YHKAPHII
TE€XHOJIOTHSICHHU UyTra KyWHIILL.

MyaMMOHMHI  JpPraHwIranjJuk jgapaxacu. CyHITM  Bakriapjia
MaHOanapJaH OJMHTaH MAabIyMOTIApAaH MAbIyMKH, YCUMIMKIAPHUHT YCHUIIHN Ba
PUBOXKJIAHUITUHUHT TalllKd OMIJIJIAPH, NIYHUHTACK (U3HOIOTUK (haon Mojamanap
éplaMuia YITApPHUHT TabCUPHHH OOMIKApWIN OYiirua TETHIUIM XyJiocanap
KYPFOKUMJIMK epiiap/ia KUIUIOK XY>KaJUTHHH TAAKUK KNIl XalKapo MapKa3u
(ICARDA), bupmnamran Mwunatinap TamKWJIOTHHMHT O3WK-OBKAT Ba KHIILUIOK
xyxamuru Tamkmwiotn (FAO) ommmnapwu, myamaraek, Glastron, Sergey Shabala,
Leonard Ba Szabo, Takeuchi, Hirai, Kamuro, Kondo, /1.H./lonumoB, A.A.AXyHOB,
M.Bb.I'apypos, H.XomumoBanap TagKkuKoTIap 0JIu0 OOpHUIITaH.

V CHMITMKIAPHUHT YCHIIM Ba PHBOYIIAHUINH, CYB alIMalIHHYBH, (OTOCHHTE3
Ba Haac oJuI, XOCWIIOPIUK, MATOTCH Ba TAlTKA SKCTPEMajl OMIJUIApTa Kapiiu
YUIAMIIAINK KaOW YCUMIIMKJIAPDHUHT (DU3UOJIOTHK XYCYCHSATIApHUTa CTEPOUT

;



TVIMKO3UJIADHUHT TabCUPU YPraHWIraH; CTEpOU]l TaOUaTiu TaOuuil OupukMaiap
acocusia VYCUMIMKJIAPHUHT OWOTHK Ba a0MOTHUK OMWUIApra YuJaMIIAIUK
XYCYCUSTIIADUHUHT OPTHUIIM AaHUKJIAHTaH, YOy spaTWwiraH mpenapatiap/iad
KUIUIOK Xykanuruaa ¢oipananum Oyitmua taBcusiap unwiad (H.JI.Paproxuna,
®.M.Ilakupona, I1.K.Kuntsa, A.I'.Kakors I'.B.lllumkany, I'.A.Kapmosa).

Iyaunar Owunan Oupra om0 OopuiraH TaAKUKOTIApAA TIUKO3UIIN
NpenapaTjiaApHUHT  alpUM  KUIUIOK ~XYKUIMTHM  DKWUHJIAPUHUHI YCHIIM  Ba
PUBOXJIAHUIIY, 3aMOypyFIM KacaJUIMKJIapra YWAAMIWIUTHHA —OLIMPUILIATH
¢u3nonoruKk (GaoJIMru YpraHwiviid OujaH Oupra Xap XWil TYHOPOK-HUKIUM
HIapOUTHAA XOCWIJIOPJIUTH XaMJa XOCHJIM cHU(aTUra HKOOMI TabCHp ATUII
XYCYCUSTIIApUHY YPTaHUI acocHaa TapKuOuaa Tabuuit OupukManap TyTraH sHTU
aBJOJl TpenaparjapuHu  spaTuil Oyiinua TagkUuKOTIap oaub Oopuiran
(d.M.1Jakupona, Sergey Shabala, JI.H./Janumos, A.A.AxyHoB, X.X.Kyiue).

Onu6 Oopuiirad TaAKUKOTIAp acOCK/Ia TETHIILIN HAaTHXXallap OJIMHUO, alpum
TabuMil OUpUKMaNap TabCUPUHUHT Y3UTa XOC XycycHsTiapu Oyiuya Xynocauap
YUKapuiraH 0yica XxaM, YCUMIIUKIAPHUHT YCHIIIM Ba PUBOMIIAHUIIIUTA OUT TAOMU I
Ba CHHTETUK (PU3MOJOTHK (Paos Moajaajiap KMWMAaTUHMU aHUKIAIl OuiIaH OOFIMK
Macajajap xaiauraya xaia otuiamarad.  Onu0  OopuiraH  TagKUKOTIAp
HaTHXKajdapuaa YCUMIUKIAPHUHT YCUIITM Ba PUBOXKIIAHUIIIUTA TaOUU OMpUKMasap
Ba YJAapHUHT KOMIUIEKCIAPUHUHT TabCUPU €Tapiu Japaxaja ypraHujiMaras.
[Iynra acocnaHu® YCUMIIMKIAPHUHT YCHUIIM Ba PHUBOXKIAHUIINIA TaOWUUN
OupuUKManap Ba YJIApPHUHT CYNPAMOJEKYJS[p KOMIUIEKCIAPUHUHT TabCUPUHU
aHukKiIam OwujaH OOFIMK TAaAKUKOTJIIADHU aMajira OUIMPUIN WIMHI-aMaiuii
KUXATIAH aTOXUIa aXaMUsT KacO 3Taju.

Jucceprauuss MaB3yCMHHMHI JUcCCepTAlMsA O0a)KapwiraH oOJIMH TabJauM
MYacCaCaCHHUHT WIMMA-TAAKUKOT HILIAPH OMiIaH OoFIuKIMru. luccepranus
TaAKuKoTIapu Kopakaimok AgaBiaT YHUBEPCUTETH WIMHA TaAKUKOT PEKACHHUHT
[13-2017092765 «IllupuaMusi WAAU3NOSICUAAH  @XKpaTWITaH  TJIHIUPPHU3NH
KHCIIOTACH acocuaa OYFIOWHHMHT YCUIIMHU MYBO(MHUKIAMITHPYBUH, (YHTHITUITHK
XyCcycHusiTra sra OynraH mpenapaT spaTHIIl Ba OJUII TEXHOJOTHICHUHHU HILIa0
YUKHIID) MaB3ycujaru amanui-unmui soinxa (2018-2020) Ba “Opranuk Ba
HOOPraHUK KUME” KadepaCHHUHT Y CHMITMKIIAPHUHT YCHIIH Ba PHBOMKIIAHHIIINTA
caMapaiu TabCHUp KypcaTaauraH Mpenapariiap spaTUIl Ba  yJIApHHUHT
MaxCyJaoTIapy CH(pATUHU OIIUPHUII’ MaB3ylapuiard WIMHN TaIKUKOT HIILIPH
JoMpacHua amaira OIUPUITaH.

TagKuKOTHUHT MaKcaau. YcuMiukiapau 2,4-J1 repOourua Ba OyFIOWHUHT
3aHT 3aMOYypyFH, CENTapHo3ra YWJaMIIWIWTK XamJa JIOHH MaxCyJIOPJIUTHHU
OILLIMPUII XYCYCHSITUTA 3ra OYJIraH MHAYKTOpPJIapHU sSipaTUlIAaH noopart.

TaaKMKOTHUHT Ba3u(anapu:

Fy3a Ba Ky3rd OYFIOWHUHT ypYyFIUK CcU(ATUHUA, YHYBUAHJIHK Ba
PUBOXJIAHUINIKAA TallKKd oMK Xampaa 2,4-J[ repOuruara YuIaMIIMIATHHA
omnpyBun ['KHUHT uTOropMoHnap OuiaH CympamoJIeKyJsap, MUKPOIJIEMEHTIAP
OwilaH  KOMIUIGKCIapu  XaMJla AaHTUAOTIMK  XyCycHUATHra Jdra  Oyirax



XQJIKOHATIOKCUJIJIADHU  OJIMII  Ba  (DU3UOJOTUK-OMOKUMEBUN  XYCYCUSITIAPUHU
YpraHulii;

I'KauHr cympamosieKyssip Ba MHKPODJIEMEHTIM KOMIUIEKCIApU —Xamja
XaJIKOHANOKCcHIapHu 2,4-J1 repOMuuaHu Ky3ru Oyfaoira HUcOaTaH 3axapiuiibK
JapakaCUHU TMMacalTUPYBUYM Ba YCUIIM Ba PHUBOXKJIAHUIIMHU aBXJIAHTUPYBUHU
XyCYCUSTIIapUHM OaxoJiali,

I'KHMHT MUKpPOA3JIEMEHTIN KOMIUIEKCIapU Ba XaJIKOHATOKCUIJIAPHU KY3TU
OyFIOMHUHT CENTOpHO3ra  YUJAAMIWIMK  KYpPCaTKUWJIAPUHU  OUIUPHII
XYCYCUSITIADUHY aHUKJIAIIL;

TI'K, 'K xomruiekciapu Ba XaJIKOHAIMOKCHUUIAPHU Ky3TH IOMIIOK OYFIou
HUXOJUIapUAa JIMTHUH XOCWI KWIYBYM OpajJuK METa0oIuTIap XOCHJI OYIIuII
MUKJOpUTa TAhCUPUHU aHUKJIAI,

TI'K, 'K xomruiekciapy Ba XaJKOHAMOKCHJIAPHU KYy3TH FOMIIOK OYFIIOU
PUBOXJIAHUIIKM Ba Maxcyingopiaurura 2,4-J1 TrepOUIMIUHUHT  3aXapJIMIUK
KYpCAaTKMYMHY MacalTUPHUIITa TAbCUPUHHU acOCall,

Ky3TH FOMIIOK OYFIOMHUHT XOCWJIJOPJIWTHA Ba JOHM cudartura repOouIug
2,4-] HUHT TabCUp JapaXKaCUHW TMAcaWTUPyBYM Ky3rd OYFI0N JTOHUHHUHT
Xocunaopnaurn Ba cudarura 3axapiau TabcupuHu mnacatupumga TIK, T'K
KOMIUICKCJIApU Ba XaJIKOHAMOKCUIapAaH (oHgaIaHUuIl TEXHOJIOTUICUHHU HIIIa0
YUKHUII Ba YOy YCYJTHUHT UKTUCOJIUM camapaopiuruHu acoCalll.

TaaKMKOTHUHI 00beKTH. TagKUKOT OO0BEKTH cudaTuaa UTUPUHMUS
yeummuruauHr wigusnoscuaan onuaran TI'K, I'K, ¢uroropmonnap (MCK, HCK,
UMK, KuHeTHH), XaJIKOHAMOKCHANIap, OyF/10i Ba MaxTa HaBlapy TaHIa0 OJMH]IU.

TagkukoTHuHr mpeametu. 2,4-J1 repounun antuporiaapu o6ynran 'K, TT'K
HUHT Ccymnpamoiiekyasip (dputoropmonsiap) Ba MmukpodaemenTin (CuproGK)
KOMIUIEKCIapH, XaJKOHAMOKCUIAPHUHT FYy3a Ba Ky3T'M IOMIIOK OYFIOM JOHH
cudaty, YCUII-PUBOKIIAHMIINTA TABCUPUHUHT (PU3UOJIOTUK Ba OHMOKUMEBUU
XYCYCHUSITIIApUHU aHUKJIAII XaMJia Uiu1ad YuKapuIlra TaBCUs dTUIIIaH HOopar.

TaakuKOTHUHT ycyaapu. TagkukoT UImMHU OMWMO OopuIl kapaéHuIa
OMOKMME, OMOOpraHuUK KUME, YCUMIUKIAP (HU3UONOTHUACHHUHT YMyM KaOyi
KAJUHTAH TaAKUKOT METOJJIApH, YCHUMIIUKIAp OUOTEXHOJOTUSCH, MOJICKYJISp-
OMONOTUMK  (IKCTpaKIMs, UYKTUPHUIN, axXpaTull, renb-dnekTpodope3, JJHK
axparumn, [I3P) ycymnapuman  doipgananunrad. TaaKMKOT — HaTWKalapu
kypcatknwiapu «STATISTICA» Ba «EXCEL» pactypimapu  €pmamuaa
XMCOOJIaHTaH.

TagKuKOT HATHIKAJTAPUMHMHT WIMHMH SIHTWIMTH KyWHuaarmiapaad noopar:

WIK OOp CHMHTE3 KWJIMHTAH XaJKOHATOKCHUJJIap Ba yJIApHUHT XOCHUJIATAPWHU
ry3a Xamaa OyrmoWHMHT 2,4-J1 repOumun Ba ¢duTomaroreHiapra HucOaTaH
YUAAMIWIUTHHY OLIUPUII XYCYCUSITIIApYU aHUKJIAHTaH;

TJIAIAPPU3UH  KUCITOTACHHUHT (UTOTOPMOHJIAD OWIaH CympaMOJICKYJsip
(Glinbut, Glinnats), mukposnementinap Owran (CuproGK) komrmuiekciapuau
OyFmoiira KOMIUIEKC TabCHPU aCOCHA 3aHT 3aMOYypyFUTa Kaplld CHUHEPTeTHK
caMapaJiopJIMKiIapyu ucOOTIaHTaH;



CuproGK Ba XaJKOHIMOKCHIJIAPHUHT YCUMIIMKJIAPJAA JJIUCUTOPIHK, 2,4-]1
rypyX repounuaiapura HucOaTaH aHTUAOTIMK (daouuru Xamjaa OyFaoi
HUXOJUJITADUHUHT CENTOPHO3Ta HUCOATaH YMJAMIIMIUK JapaKaCUHU OIIUPUILIUAU
aHUKJIaHTaH;

JIMIIUPPUZUH  KUCIOTACUHUHT (UTOTOPMOHIIAp OWJIaH CyHpaMoJICKYIIsIp,
mukposnementinap Owiran CuproTechGK, CuproGK kommiekciapu xamjia
XanmkoH3MmoKkcu xocwianapu tabcupuna yenmumkiaapaa ABK Ba MYK suporen
¢buTOrOpMOHIAP MUKIOPUHUHT OPTUILIA AaHUKJIAHTaH;

XAJIKOHAMOKCHUITIApHU  Ky3TH OyFJOMHMHI OuoreH Ba aOMOreH CcTpecc
OMWJIapra YUAaAMIWIUTHHU OIIMPHUILN Jajia IapouTruaa ucOoTiIaHraH Ba UILIA0
YUKApUIIIA KYJUlall YCyJulapy UILIa0 YUKUITaH;

CuproGK, xankoH3MOKCUAJIap OKCUJI MUKIOPU Ba OYFIOW HUXOJUIAPUHUHT
CENTOPHO3Ta YHUJIAMIIMIIUTUHA ONIUPYBYM JIMTHUH XOCWJ KWIyBUM (DeHOJIKapOOH
KUCJIOTATAPHUHT MUKJIOPUN KYPCATKUYMHU OIIUPUIIIA aHUKJIAHTaH.

TagKNKOTHUHT aMaJInil HATWKAJIAPU KyHuaaruiapaad noopar:

Ky3TH IOMIIOK OYFIOWHU cenTopuo3 OWJIaH 3apapiaHUIIra YHIAMIMIUTUHHA
ommpum  xycycuarura ora Oynaran  CuproGK  Ba  XankoHsmokcuiuiap
KOMIUIEKCJIApH acOoCIIv Mpernapatiap spaTHiIraH;

Ky3ru OYyFI0M  ypyFIapUHUHT OKUII  cU(aTIapuHM  sSXIIWIall — Ba
KYYaTJIApHUHT 3aMOYPYFIU KacayUTMKJIapra YMJIAMIIFJIMTHHUA OLIUPHUII MaKcaauaa
ypyFHH 3Kull oiauaad unuioB Oepumt yuyH CuproGK mnpemapaTWHUHT CyBIH
spUTMacHiaH (porganaHuIl ycyutapy uiuiad YuKUiraH;

CuproGK Ba XankoHsmokcuj mnpenapatiap KoMiuiekcuaan 2,4-J1 rypyx
repounuiapu OunaH Oupra (oWgamaHWII HATWKAcHAa Ky3Td OMIIOK OyFaou
Oapriapujard repOULUIAPHUHT MapYyalaHUIINd, JOH MaXCYIJOPJIUTH OPTHUIIH
AQHUKJIAHTaH.

TagKUKOT HATHKAJTAPUHUHI HINOHYIMJIMIH. OJUHTaH HaTWKaJapHUHT
UIIOHYWIMJIMTY aBTOMATUK THU3WMJIAp Ba 3aMOHABUW TAJKHKOT YCYJUIApHIAH
dbolinanaHuIraHIury OWjaH TacAWKJIAHAIW, yiap TaXpuOa HaTHKaTapWHHU Kaiin
ATUI, TYIUIAIl Ba KAalTa WIIUIAII, TaXJIu1 KWJIAII UMKOHUHH Oepanu. TaakukoTra
oMJl XyJiocallap 3aMOHABHM MaTeMaTHK-CTaTUCTUKA YCyJUapuaaH QoiinanaHrad
XOJIJ]a amaira OMMPHWIIN, OJIMHraH HaTwkanap CrelolleHT t-ramoitnnm €paamua
ypraya KuWMaT WIIOHWIM HWHTEPBAIMHUHT OPAIMK KHHUMAaTIapUHU XHUCOOIAII
OpKaJM CTaTHUCTHK KailTa unuianau. OJMHTaH HaTWKalapHU TacAuKJall Y4YyH
MyTaxacCuciiap TOMOHHUJAH aMaluérna TaaKUKOT HaTIKalapu TEKIIUPUO
KYpWIAM, peclnyOiiMKa Ba XalKapo WIMHM-aMaluil aH)XXyMaHJIapjJa MyXokKama
KWINHIH, WIMHI HalIpiapaa 40I STUIH.

TagKUKOT HATHKAJAPUHMHIT WJIMHHA Ba aMajJuid axXaMHUATH.
TagKUKOTHUHT MMM aXaMmMHsITH YCUMIIMKIAPHUHT a0MOTHMK Ba OMOTHK CTpecc
ommwimap Ba repourmmmiapra (2,4-J1 Typyx repOunman) (Qu3nMONOTHK Ba
OMOKMMEBUN YMIAMIWJINTHHA OIIMPUIN OWIaH OOFJIMK XOJja sSpaTWiTraH
KOMIUICKCIAPHUHT  TabCHUPUHATIDKATIapu,  ymolOy  coxXala  SIHTH  aBJOJ]
npenapamiapyuHu ApaTWIKIIM Ba TabCUP MEXaHU3MUHM YpraHWIlia WIMHUK acoc
oymanu.
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TanKuKOT HATWOXKAJAPUHUHT aMalluid axaMusATh OYFIOM Ba FY3aHUHI TallIKU
CTpecc OMMWIIapra YMJAMJIWIMIH Ba XOCWJJAOPJIWIMHU OLIMPUIIAA TaOUHii
OupuKManap acocujia spaTWiraH npenapamiapjad QoigataHuil UKTHUCOIUM
caMapaJOpJIMKHU OIIMPHUILTA XU3MAT KUJIAH.

TagKuKOT HATWKAJAPUHMHI sKopuil KuiaumHumu. ['K kommuekcnapw,
XaJIKOHAIMOKCH/IJIAp Ba yJIAPHUHT OMOJIOTUK (aosuKiIapu Oyinya OJIMHIaH UIMUNA
HaTWKajap acocuia:

CuproGK  Ba  xamkoHsmokcup — npenapamiapu  KopakannorucTtoH
PecniyOnukacuHUHT  JIeXKOHUMIUMK WIMHUN-TAAKUKOT HMHCTUTYTUHUHI —Fajia
MaifioHu1a OyFIOMHM 3aMOYpPYFIIM KacaJUTMKJIApJaH XHUMOSI KWIMIIJIA >KOPUM
kunuHrad (Kopakannoructon PecnyOnukacu Kunuiok Xykanuru Ba3UpIUTHHUHT
2020 ¥wun 27 oxtabpaaru 01/07-2307-con  mabiaymoTHomacu). Hatmxkana,
OyFIOMHUHT 3aMOYpYFJIM KacaJuTUKJIapra HucOaTaH 4YMJaMJUIMTUM OPTUIIM OWJIaH
Oupra xocwigopauruHu rekrtapura 7,5-8,0 Ba 6,5-7,5 1eHTpra OIIMPUII
UMKOHUHU OepraH;

TJIMIUPPU3UH KUCIOTACUHUHT MHIOJWI MO KHCIOTAaCH acocuia spaTHIIraH
Glinbut, muc mukpoanementu acocuza sipatuirad CuproGK npenaparnapu C-A-
2018-004 paxkamaum “Anop (Punica granatum L.)HMHT OHOTEXHOJOTHK
KOJUIEKUMSACUHU SIpaTUII Ba MMAaTOrEHCHU3 Ky4YaTIapWHU OJUII TEXHOJIOTHMSICHUHU
fiynra Kydum”®  MaB3ycuIard JIoWMxaaa aHoOpHH IN VItro  mapouTtHaa
MUKpOKJIOHNIamTupuinga ¢oigananunran (Onauii Ba ypra Maxcyc TabiuM
BasupiuruHuHr 2020 #un 26 oktsaopaarun 89-03-4203-coH MabIyMOTHOMACH).
Hatmxana, CuproGK mnpenapatiapu Tabcupuaa in vitro mapouTHAa aHOPHUHT
naToreHcus kydarnapuHu osmi, Glinbut Tabcupuga sca aHOPHUHT KajuTyc
TYKUMacua BEreTaTuB TaHAJIAPHU PUBOKIIAHTUPHIL UIMKOHUHH Oepras;

MUPUHMUSA ~ WIAW3UAAH  DIIMOUPPU3UH  KUCIOTACMHU  a)KapaTHII
texHosorusicnk A-M3-2019-41 pakamiam  “lIypnanran  Tynpokiapjaa WIIu3
TU3UMUHUHT MaxCYJJAOpPJIUTH Ba XOCWIJAOPIUTHUHU OIIMPHUII YYYH IIUPUHMUS
YCTUPHUIIT TEXHOJIOTHSICMHU HIUIa0 YUKUII® MaB3yCHUJArd JOWMHXaaa IIMPUHMHUS
WIAW3 TU3MMHUHU KaillTa MIUIAIl acoCUAa TEXHHUK TJIMLUPPU3UH KHUCIIOTA OJIUII
XaMmJia TIUIUPPU3UH KUCIOTa aXKpaTUO OJIMIN Ba WIAU3UA TIIMIPPU3UH KUCIOTA
MUKIOpUHN Oaxonamaa Goigamanmarad (Onuit Ba ypra Maxcyc TabiuM
Ba3upauruHUHT 2020 #iun 2 HosiOpmaru 89-03-4342-coH MabIyMOTHOMACH).
Hatwxkana, rIUOUppU3NH KUCIOTAa MUKIOPUHU AaHUKJIAIl Ba MOHUTOPHUHT
TA3UMMHU WYJIra KyMUIl UMKOHUSATH SPATUIITAH.

Taakukor HATHKAJAPUHUHT  anpo0alHUsCH. Ymlby  TaaKukoT
HaTHXXaapu xamu 25T1a, my )xymiiaaad 9 ta xankapo Ba 16 ta Mmaxamnuid UiaMui-
aMaluii aHKyMaHjaapAa MyXxokama KHJIMHTaH.

TagKuKOT HATHKAJAPUHUHT JbJOH KWINHUIIK. J{MccepTalusHUHT
acocui HaTwXanapu 43 Ta WIMUM Uil XymiagaH, 15 ta makoina OAK TomoHuIan
TaBCHUS STUJITAH WIMHUH HaIIpiiap/aa 490m STUITaH Ba | Ta mateHT TamabHOMcHIa Y3
AKCHHU TOIITaH.

JluccepTanMSIHUHT Xa)KMM Ba Ty3wiaumu. /ucceprauus kupuil, 4 ta 600
Ba Xyjoca, WIUIa0 YWKapuilra TaBcusiiap, (oiganaHunraH agabuii manoOanap,
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uioBanapan uoopart. JluccepTausaHUHT XaKMH 165 OETHU TalIKU dTaau.
JIUCCEPTAIIUSIHUHT ACOCHI MABMYHH

JuccepTauMSIHUHT KHPUII KHCMHAA OJu0 OOpwiIraH TaaKUKOTIAPHUHT
noJ3apOury  Ba 3apypatu acociad OepwiraH, TaJAKUKOTHUHT Makcaad Ba
Bazudanapu TaBCUPU KENTHUPUITaH, pecnyOiauka (aH Ba TEXHOJOTHUsIapU
PUBOXKJIAHUIIMHUHT YCTYBOp HYHaIMUUIapUra MOCIUTH KypcaTuO Oepuiira,
OJIMHTAaH HATWKAJApPHUHT WIMHH SHTUJIUTH Ba aMalliii axaMHUSITH 04r0 OepuiraH,
TQAKAKOT HATHIKAJTAPUHUHT aMajduéTra OJKOPUM KWIMHHWINA  TYFPUCHIATH
MabJIyMOTIIap, HAllp KWJIWMHTaH MIJIAp COHM Ba JUCCEPTALMSHUHT TapKuOuU
TYFpUCUIATY MAabIyMOTJIAp KEITUPHUIITaH.

JluccepTalUsHUAT  “YCHMJIMKJIAPHH —CTpecC OMHLIapra HucoéaTaH
HHAYIHUPJIAHTAH YWAAMJIWIMTK” HOMJIM OupuHun Oobuaa amabuétiapaa
OepuiraH MabIyMOTJIap AacocHJa YCUMIMKIAPHU TalIKM CTPECC OMMILIapra
HUCOATaH  WHAYNHUPJIAHTaH  YHJAAMIWJIUTH ~ TYFPUCHAArd  MablyMOTIIap
KEeNTUpUITaH. DIucuTopiap Aed aTamaauraH Typjid Xujl OMOTeH Ba aOMOTreHNIH
MoJJanap/iad, YUAAMIWIUK  WHIAYKTOPJApUAaH, XUMOS  peaKIusIapuHU
daomnamrupaguran  QgaoyUlalITUpyBUWIap €KM  MMMYHOMOAYJSITOpiapaH
doligananumra acociaHraH KUMEBUN UWMMyHM3anus OVinua anabuériapaa
KeNTUPUITAaH  MablIyMOTIap  YMYMIAIITHPWIAWA.  OXTUMOJ,  XHUMOSJIOBYH
MeXaHu3MJIap Ky KaTiamyid OYIUIIM MYMKHH, yiap Oup OMpUHM Takpopianiu,
TUPUK OpPraHu3MJap KOMIUIEKCHHHHT ABOJIIOIMACH >KapaéHuJa Mypakkaobiamuo
O6opaau. by TyFMa KYNTypiu XUMOSJIAUl THU3UMIIAPU HBOJIONUS JKapacHuAa
cakJlann®O KoJraH Ba maToreHnap, ¢urodarmap xamaa NTPOTeHH OYIMarad
KOMIIOHEHTJIap €KW OJJMA HOOpPraHMK Ba OpraHUK Mojjajap TabCUPHIA
(daonnammuimy Ba Ky4aluim MyMKUH.

XuMost OunaH OOFIMK KOMITOHEHTJIAP TY3WJIUIIMHUHT TYpJId TYMaHJIUTH Ba
MYpaKKaOmuru OmiaH QapkiaHagd. YCHMIMKIAPHHHT YHAAMIIMJIMTH OIITaH/a
ycuil Ba PUBOXKJIAHUIIHM OOIIKAPHUIIAATH JJIHCATOPJIap pPOJIU  MyXOKama
kunuarad. Iy Owman Owmpra osnmcaTopiap KaTOPHUHUHT  (PUTOTOKCHUKITUTH
KypuHHUIINA udoaaTaHaIUTraH YUJaMIMIIMKHU OIIUPUIITHUHT OHOJIOTHK “Oaxocu”
TYFpUCHJArd Macalla MyXoKamMa KWIMHTaH. VHIynupianran YugaMITHInK
OWONOTHK peakuus OynraHnurd cababiau y arpoHOMHUK KuiimMaTtra sra Oynran
HETaTHB TabCUPJIAPHU MHUHUMYMIa €TKa3WIl CEJICKI[MOH CTpaTeruscu OwWiaH
TACAWKJIAHUIIKA JIO3UM. YHHUHT CaMapaJopJIuTUHU OIIMPUII HWMKOHUSTIAPU
Oynumm Kepak, JeKHWH OyHJa OKHHJIAPDHUHT TYpJaW HaBjIapu Ba EBBOUH
YpYFIOIUIAPH  Opacuja  HWHAYNHUPJIOBYM  TabCcUpra  HucOAaTaH  KaBoO
peaKIUsIIApUHUHT TeOpaHUIILIAPH TapaKaCUHU aHUKJIAI MapT.

JluccepranussHUHT "Veumank KacaJJIMKJIapura YUIAMIIMITHK
HHAYKTOPJAPHMHUHI CHHTE3H, (U3HK-KUMEBHMH Xoccajapu Ba OHMOJIOTHK
XyCYCHMATJIAPDMHM ypranvum ycy/uiapu' ne0 HOMJIaHTaH WMKKHHYM OoOuja
TaJKUKOT OOBEKTIApu Ba YCyJUJIapu TYFpUCHIA MyJjoxXa3amap OaéH JTWITaH.
duToropMoHIap Ba TIUIUPPU3UH KHUCIOTACHHU KHWHETWH, MOW KHCJIOTACH
WHJIONNJ, CHUpPKA KHUCJIOTAaCH Ha(TWUIW, CHpPKA KHUCJIOTACH WHAOIWIN KaOu
12



(¢uToropMonnap OuiaaH CHUHTE3 KWJIMHIAH CYNPAMOJIEKYISP KOMIUIEKCIAPUHUHT
21-0eH3niI-okcr-3,4-ponuIeHANOKCH XallKoH okeuiap, 3-(1,4-0eH3o0au-okcaH-
6-m)-7-meTokcuxpomoH, 21-OR xankonmnap Ba 21-OR XanKOH3MOKCUAJIADHUHT
TY3WIMIIK  Ba  (QYHKUMsUIApW,  CTPECC-OMMWJIap  Tabcupura  HucOaTaH
YCUMIIMKJIADHUHT  YUAAMIIMIMK ~ MEXaHU3MH  IIAKIUIAHUIIUHUHT  aXaMUSTH,
YCUMIIMKJIAp  CTPECC-OMWUIAPDUHUHI  TabCcUpuUra HUcCOATaH  YHUJAMIITMIIMK
MEXaHU3MJIapy [AK/UIAaHWIIKAa TaOWMil Ba CHUHTETUK KOMIUIEKCIAPHUHT
axaMMsITH, YCUMIIMKJIAPHUHT YCUIIM Ba PHUBOXKIAHUIIUIA MXKOOUH TabCUPH
TYFpUCUAArd MabIyMOTIAp KAl STUIIraH.

[ yHUHT IEK, WHOJNI MOii KHUCIIOTACUHU 3-0-(2-0-p-D-
TIIIOKYpOHONUpaHo-3ui)-f -D-rmrokypoHonupano3ua-3- f -rugpokcu-11-okco-12-
EH-18 B -H,20 B -onean-30- KHUCIOTaCHHMHI MOHOAMMOHUW TY3UHHUHT
CYNpaMoOJIEKyJIAp KOMIUIEKCIApUHU OJUIl Oyinya HaTHKajap KeITHUPUIITaH.
Kommiekc omum ydayH Mmo#t kuciotacu unpomwiura (MKHW) 3-O-(2-O-B-D-
[IIOKYPOHO-TIMpaHo3ui )-f-D-rinokypononupanosui-3-B-ruapokcu-11-oxco-12-
en-18B-H, 20B-onean-30- kuciOTack MOHOAMMOHUN TYy3U TabCHpP ITTHUPUIIAIU

(Glinbut):

| X3H,0

5

KommekcHuar  cnexktpugan  kypuHuO Typubauku, ['K Ba HMK
CIIeKTpJIapura HucOaTaH CUTHAJUTAPHUHT CHIDKUIIN Ky3aTuiamanau (1-pacm).

1-pacmaa I'Kau B-ungonun-3-cupka kuciaota (MYK) 6wnan 4:1 aucbarnaru
cympamosiekyysip  KomimuiekCcuHUHrT  MK-@Oypbe  criekTtpiiapy  akc — 3Tras.
Taxpubamapga T'K:MYK (1:4) cynpamonekynsap xomiuiekcHuHr WK-®Dypne
CHEKTpJIapuHUHT Kyhujaard TaBcudmapu kenrtupwirad. [llynmnargex, 'K:MYK
(1:4) cympamonexynsap komruiekcuHUHT WK-®Dyppe cnekrtpiapuma Oup Katop
BaJICHT COXAJAPHUHT OWPWUHYM areHTJIapHUHT KypcaTKh4wilapura HUcOaTaH
cwokumn  ky3atunrad. ['KLMYK (1:4) cynpamonexkynsip kommekcHuHr OH
IypyXWra TETHIUTH OymraH 3243 cM = coXamard BaleHT TEOPaHMILIAPUHHUHT
IOTAJIUIT  YM3WKJIApU  Ky3aTWiaad, Oy Ba3usAT BOJOPOUIM TYTUIaMJiap XOCHII
oymummnan mamomar Oepamu. [KLIMYK (1:4) cympamonekymnsp KOMILIEKC
tapkn6una C-O-C Ba C-OH rypyxmapauar 1031 cM * coXaard IOTHINII COXANapH
WHTEHCUB uyKKuiap kypunumuganup. bynma T'K kapOokcun rypyXjiapuHUHT
C=O0 roTuiuill coxacu y3rapmManiu.
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52 e TECITVEK (4:1) cynpaMOnaxynap KOMITISKC l
B-urpomun-3-cHpKa KHenOTa

YTrasyBuanauk ko3 uunenTn, %

SO0K BAOK O 2000

TedpaHum IHANA30HIApPH paKaMIapH, cM-1

1-pacm. I'K:B-unponni-3-cupka kuciaora (MCK) cynpamoJiekyasip KOMIJIEKCHHUHT
HNK-®ypbe ciekTpaapu.

XaJKOHAIMOKCHIIAPHUHT  2'-  (eH3WIoOKcH -3,4-TponejieHAHOKCIaApu
CHHTe3 KHJIMHTaH. XalKOHJIApHU HM30(IIaBOHIApTra alJaHTUPHUII YCYyJUIapUIaH
oupu 60p yu prop r3pupu Tabcupuaa r03ara Keaaaural XajaKoH SMOKCHJIApUHUHT
KaiTa rypyXJIaHUIIAUD.

2'-GeH3HMIOKCHXATKOHHHHT IacTIa0KH OCH30IMOKCENaH aHanoriapu 7-
dbopmun OeHzoauokcenan-1.5 ounan 2-6eH3UIOKCUIIETOPEHOHIAPHUHT HIIKOPUIA
KOHJICHCATJIAaHWIIIN HaTHKacuaa OCOH Xocui Oyianu. by Kaifta rypyxjaaHuIn yayH
3apyp ~ OYIraH  XaIKOHOIMOKCHIIAp  OfaTAa  WIOKOPUH  Myxutaa  2°-
OCH3MIIOKCUXATTKOHJIADHUHT  BOJAOPOJ TEPOKCH]] HINTHPOKHIA OKCHIAHUIIH
€pIamMua ONMHTaH.

o

OCH,CH, N ol OCH,CH, -
OO0 :

CH, > o

R o R o}
la-r
OCH,C H
H,O,IOH- : 5 2>e' 'S O (C,H,),08F,
1> : O CGHO g
R o O N R o

Ma-r | NHNH, Ma-r
OCH,CH,

a: R=H
8. R=5F
r: 4-OCH,

Xankonnap | ar HM HIIKOPHUM MYyXHTIAa BOJOPOJ] MEPOKCHA OuilaH ¥3apo
TabCUPJAIIUIKM HaTwkKacuaa smokcwmnap |l a-r sxmm yHymMm OuiaH Xocwui
Oynmaan. XaJaKOHJIAPHUHT OCH30JMOKCENaHiIM aHaiormapu [ a-r capuk €xu
CapFHUIll PAHIJIM KPUCTAIUT MOJIIalIapAup.

Opranuk »spuTyBUMIapAa SXIIM DSPyBYaH MOJJAJNIAPHUHT  CYHOKJIAHUII
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xapopaTiapu tokopu Oynmamu. Onokcupnap |l a-r gactnabku XalkoHJIapJaH
dapkiu paBuiia | a-r Mmoaianap paHrcu3 KpUCTaILI MOAAAIAPIUP.

| a-r xankonmapuunr IIMP cnekrpnapuna kumésBuil cwpkuuuiapu 7,0-8,0
M.J. coxana €rraH oJiepUH MNPOTOHJIAPUHHUHI XAPaKTEPUCTHK CUTHAIIAPUIUD.
KCCB (J=15,8 16,1 T'm) xuiiMatnapu OJIMHIaH XaJKOHJAPHUHI TpPaHICOU
KOHuUrypauusicu Tyrpucuga ryBoxjimk Oepanu. Il-a s snoxcupnapHunr [IMP
CHEKTpJIapuJa OKCHpaH LHUKIMHUHT METUH MPOTOHJAPUHUHT  YYKKUJIApH
XapaKTepiu CHUrHajuiap xucoOmananu, ynap karra Oynmaran KCCB (J=1,76
1,831') nyonertnapaup. Uykkunapaan oupu 4,24-4,26 m.a. na, uxkkuHuucu 4,30-
4,35 m.n.1a xoinamrad. Dnokeuanapau |l a-r yuprop masxyn 6ynran aduparu
TabCUPHUJIA KAlTa IypyXJaHUIIN HATHXKACHIA SIXITU YHYM OuiiaH nzoduaonnap 111
a-r HuUHT 1.5 OeH3oauokcenaH aHajoriapu ojuurad. Mzodmason III a-r TIMP
CHEKTpJIapua HT Kydcu3 MaioHaa XxpoMoH HUKAIMHUHT 2-H Ba 5-H npoTtonnapu
I0TaJIy, yjapra NupaH XaJKaCUHUHT aTOMJIapH J€39KPaHIOBYM TabCUP KYpcaTaaH.

1-xanBan
2' - 0eH3miIoKCcH 3,4—nponuiIeHAMOKCHXATKOHJIapHuHT ITMP
CNEKTPJIAPUIArd KUMEBUN CHWIIKULILIAPH

Cnextp IIMP, 6.M.1(K.I" TC)
IN denonam KHCMH IIPOTOHJIAPH BeH30Z[I/IOKCCHaH XajKacn
upu NPOTOHJIAPH
k- 20 o
Malap |-CH- | g, R Rs | 6-H Cdodcl':;fGH 6H | 8H | 9H |CH.)0
-CosHs- d( ) T.KV
la 5.16- | 7.5-6.9 | 7.5-6.9 | 7.5- 7.70 28-7.6 7.5-6.9 | 7.5-6.9 | 6.86d 4.24;
7.35 M M 6.9 8.0 | 221
IB 512 | 6.8;7.7 | 6.8:7.4 6.8-7.4| 7.16;7.56 | 6.8-7.4 | 6.8-7.4 |6.8-7.4
7.35 M M | - M M M M 4.24;
It 5.13 6.50d 3.86 --- 7.85d 7.23; 6.86 7.05 6.86 2.22
734 | (2.5) (9.0) 7.53
6.57 4.234;
d.d 2.2
(9.0;
2.5)
2'-0eH3UITOKCUXOIKOHAIIOKCHTapHuAT |1 a,r  ruapasuH-THapar OuiaH

TAbCUPJANIYBH OKCHUPAH XAJIKAHWHT OYWIWIIU Ba MUPA30JIMH XAJTKAHUHT XOCHII
Oynmumm Ownan Oopamu. DnokcwmnapHu Il a,r rumpasuHruapar OwinaH Oupo3
KU3AUPUITUIIN HATHXKACUAA OKCHUpAH XaJIKACHHUHT OUYMJIUIIN Ba 4-TUAPOKCH-
nupazonuH [V a,r XanKacuHUHT XOCu OYiuimu OuinaH HaMoEH OVmanu.

Huccepranusanar “buonoruk Qaon mommanmap YCcuMIHMKIap KacalTUKKa
YUIAMIAIUTA Ba VCUIIMHUHT OOIIKapyBYM WHAYKTOpiapu cudartuma” aed
HOMJIAaHTaH y4YuHYM O00mma OyFmoi KyuyaTinapujaa YUJAaMIIMIUK WHIYKTOPJIApU
cudparuga ['K kommnekcnapumaan GuTomaToreHiIapHu Oomkapuiaa GoiraaaHulI
Oyiinua macanaiap ypraHuiras.

OnuHraH KOMIUIEKCIAPHUHT  Ja0opaTopwsi IMIAPOUTIApHAa 3aMOYypyF
KacaJUTMKJIapura Kapiid YCHUII-CTUMYJUIOBYM Ba (GyHTHOUA  (PaoJUTUTUHA
aHUKJIAII, YJApHUHT XYCYCHSTIAPUHU YyKyp VpraHWITa KH3WUKHII YHFOTIH.
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ynra xypa onubd OopwiraH TaAKUKOTIAp JaBOMHUAA MpenapatiapHu
TaJKUKOTIapra »*and KWIMHraH Oyraoil HaBmapuja (PU3MOJOTHUK XYCYCHSTIApU
ypramwian. bynna CuproGK tascupuna Unnnaku Ba J[ycTinuk HaBiapuaa capuk
3aHT OuWjaH KacaiaHuil Moc pasumiaa 5% Ba 15% ra kamailiran. Tans Ba
Boctopr nHaBnapuaa kacamnanui 0 Ba 10% HM Tamukui 3Tau.
2-:KaaBaJ
Ky3ru OyraoiiHMHTr MHGUUIHMPIAHTAH YPYFJIAPUHH KU

cudaTiapura npenapaTjapHUHI TAbCUPH
V6 Y3YHIIUTH, MM Kyuar maccacu, mr
T 0
DRPpHDa bapHAHTH anknmy, % yI:PIfHHIIH I3H y;I;IIIHHH WII3H
Hasopar (cyB) 60 20 17 4,0 2,0
CuproGK 80 28 27 4,5 2,9
CuproTechGK 100 27 36 4,4 2,8
XaJTKOATIOKCHITIAp 100 48 55 5,2 41
TMT/] 74 54 58 5,8 4,5
HCP 0,95 18 15 18 0,7 1,1

JlaGopatopust mapoutuaa oaud OOpHIIraH TaJAKUKOT HATWXKaJapu UIYHU
kypcarnuku, CuproGK Ba  xanmkosmokcujuimap Tabcupuja  OyFIOWHUHT
yHYBUaHJIUTH Ha3opatra Hucoaran 20 — 40% ra, TMT/I aca 14% ra omnu. AiiHan
ymdy Tmpemapariap KYJUIAaHWITaH BapuaHTiapaa OyFnod KydaTJapuHUHT
winusnapu 58,8% Ba 40% ra y3aiau, ymapHUHT Maccacu — Ha3opaTra HucOaTaH
45% Ba 12,5% omaun. Keitnaru 60ockuu Ky3atyBiapa 3ca yimly BapuaHTIapiaa
3aMOypYFJIapHUHT PUBOXKJIAHUIIYN Ky3aTWiMaau. by kypcaTkuunap mpenapatiap
TabCUPUJIA 3aMOYPYFHUHT PUBOKJIAHUIIM F03ara KeJIMaraHiauru cadabnu Oyrmoi
HUXOJUIADUHUHT PUBOXIIAHUIIKIA WKOOWM HaTWXamap Kahg KwinHaa (2-
KaJiBa).

Byfnoiina cenTOPHOZMHUHI  PUBONKJIAHUIIUIA  KOMILIEKCIAPHUHT
TAbCUPHU. DKUILJAH OJIUH OYFAOW MOHWHM MpernapaTiap OWIaH HIIOB OepHIl
VCUMIIMKJIAPHUHT PENPOIYKTUB KapaCHIIapura, IIyHUHTIEK, YIapHUHT MMaTOTeH Ba
a0MOTHK CTpecC OMIUIAPUHUHT TahCUpUTA HUCOATAH YUAAMIIMIMTHUHU OIIMIINTA
cabab oymau.

1 m2 ra gacanmaHmm
HMHTEHCHEIHNTH
b= P L
O
=l
]
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E—. e S X o ok oF
= = b & ol & A
= = o = N : el
o L2 42 A -
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s}

2-pacm. IIpenapatyap Ouj1aH HIIOB OepUJIraH OyF10ii 6apriapuaa cenTopuo3 OMIaH
KACAJUIAHUII MHTEHCUBJINTH
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Byrnoii HHMXOJUIADUHUHT CENTOPHUO3ra YHUJAMIWIMIMHUA OaprilapuHUHT
3apapiiaHdIl KypcaTKUWwiapura kKypa OaxXoOJIaHMIIMHU 3bTHOOpra OJIraH XO0Ja,
Kaiin otum  mymkuHkd, CuproGK Ba 2'-6eH3mi0kcu-3,4-TpONMICHANOKCH
xankonwdnokeuanap (la-r, Ila-r, Illa-6, [Va-6) Ounan wummoB Oepuirax
YcUMIIMKIIap/a KacaJulaHraH OapriapHUHT COHM KaMJIUTU Ky3aTHIIIH.

bapriapuunr cenrtopuo3 OwinaH 3apapiaHuiiu - 2'-OeH3wiokcn  -3,4-
npornwieHanokcu xankondnokcumiap (la-r, Ila-r, Illa-6, [Va-6) Owran unuios
Oepwiranga Hazopatra HucOaran 1,6+1,9 maprta, CuproTechGK Ba CuproGK
Ownan unuioB 6epuwiranga §,8+13,3 mapta kaMiuru aHukIaHau (2-pacm). Jlemak,
UIUIOB OEpHIll HATHXKACHAa MAaTOT€H TYKMMAJIAPHUHI MUYKApUCUTa KUPHUIIM Ba Y
eplla PUBOXJIAHMILINTA TYJIUK TYCKUHJMK KHWJIA OJMaNIM, JEKWH HIIJIOB OepHIll
NOMyJsuusgard yMyMuil MHQEKUMOoH (OHHUHI Kamalumura oiaud Kenaaud Ba
KaCaJUIMKHUHT PUBOXJIAHUIIUHY SMU(QUTOTUIIN XapaKTEPUHUHT OJIMHU OJIaJIH.

Glinbutan OyraOMHMHI YCHIIM Ba PHBOXIAHUIIAIA TAbCHPH.
KoMmnekcHUHT (aoIuruHi aHuKIall Wuuiapu Maxammil “J[yctnuk™ HaBuaa
o6 6opunan. Glinbut KOMIIEKCUHUHT OMOJIOTUK (HAOJUTUTH MpenapaT IPUTMACH
OyF/I0i TOHW SKMILJAH OJIJIMH MIILIOB OEpHIIl Ba BET€TATUB PUBOKJIAHUII AaBpHIa
nypkail acocuja aHukianau. Haszopatna cyBman doitnananwinau. ByHUHT yuyH
OyFI0if SKHIIIaH onauH 1 ToHHa gorura 20 muTp cysma 10°M koHmeHTparmsm
Glinbut sput™Macu OunaH UILTOB OEPUIIH.

3-:kaaBali
“JIycTauK” HABJM OYFIOWHMHI yCcUIIM Ba puBOo:KIaHUIINra Glinbutaunr
TabCUP KYPCATKHUYJIAPH

Venmimnx Hum Jon oomoxgarn | 1000 mon
OamaHTUTH MUKIOPH Maccacu | JoHiap coHu | Maccacu
HNmmatwnaauran CM. JTOHA. (r.) (r.)
mperapaTiap Taxxpnba BapraHTIapu
(A) nOHJIapHM IKMIIJIAH OJIMH KalTa niJjiam

Hazopar (H,0) 93,5+0,3 1,9+1,1 1,6+0,5 23,7+1,4 40,3+1,6

Sruu (10'M) 98,2+0,1 2,6+0,6 2,0+0,7 27,8+1,3 46,2+1,8

Glinbut (10°M) 98,7+2,5 2,5+0,5 2,2+0,6 27,3+1,5 45,9+1,9
(b) BereraTtuB JaBpua NypKail

Hazopar (H,0) 94,0+0,3 1,8+0,5 1,7+0,4 24,8423 41,0+2,6

Sruu (10'M) 102,8+0,4 2,8+0,3 2,2+0,5 28,4+2.,4 46,1+2,1

Glinbut (10°M) 102,5+0,5 2,9+0,5 2,240,5 29,4+1,3 45,8+1,8

(B) noHy1apHM SKHIIJIAH OJ/IMH KAaiTa HIILJIall BA BereTaTuB JaBpaa NypKail

Hazopar (H,0) 94,7+0,34 1,9+0,3 1,7+0,3 24,6=x1,7 39,8+2,5

Sruu (10'M) 106,1+0,29 2,9+0,3 2,5+0,8 34,4+0,6 48,5+1,6

Glinbut (10°M) 105,8+1,03 3,1+0,4 2,6+0,8 34,8+0,4 48,3+3,4

3-anBanga KeITUPWITaH MablyMmMoTiapAaH KypuHHO Typuomuku, Glinbut
IOKOpU OMOJIOTUK (haoJuTUKKa dra 0yin0, OyFJOMHUHT YCHINA Ba PUBOMIIAHUIIUTA
CTUMYJUIOBUM TabCUP KypcaTaau xXamjJa KOMMEpLUHal mpenapar “OnuH’IaH
MKOOUHN KypcaTKuwiapu Ominad Gapk KAJIH.

TankukoTnap maBoMHIa TIAUIUPPU3UH KHUCIOTACUHHUHT (PUTOTOPMOHIAP
Oowran xocun kuhubran Kyumaru [K:®I' (UYK, HVYK, HMK, xunetrun)
CYMPaMOJICKYJIIp KOMIUICKCIIADUHU YCUMITUKIIAPHUHT YCUIITH Ba PUBOYKIIAHUIIINTA,
VHUO YWKHUII-PUBOXIIAHWIN KypCcaTKA4YJIapura TabCUPH TAIKUK KWJIWHIH.
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TanKuKOT HaTHXKaJlapy IIYHU KYPCATAUKHU, YpraHWiIraH KOMIUIEKcIap OyFIOMHUHT
YCHUIll Ba PUBOXKJIAHUILIUHUHT Oapya OOCKUYIApHIa CTUMYIISITOPJIMK XOCCaJapUHU
HaMaéH KWIMII OujaH Oupra Tallkyu OMOTHK OMMJUIAP TabCUPHUra HUXOJUIAPHUHT
YUAAMIWIMK KYPCAaTKUWIAPUHY OLUIUPIU.
4-kanBad
Hana mapoutuaa 'K:®I' (UYK, HYK, UMK Ba kuHeTHH)
CYNPaAMOJIEKYJISIP KOMIUIEKCJIAPHU OYFIOMHMHT OMOJIOTHK OeJiruiapura

TabCHPH

Tapu6a GZ;SEHH; Maxcytop mos Venmaunk Bomok | Bomokaaru | 1000 xona

BapHAHTIADH o conn (y0Ha/M°) TYIIAHAIL | y3YHIHTH JIOHJAp | JIOH MaccacH
u (MM) conu (yoHa) (MM) coHM (70HA) (1)

Hazopar 924,6+5,4 463,8+6,8 3,4+1,2 85,743,4 32,5+3,8 38,8+7,4
FKII(;IOYI\I/I(Kg\‘/lIl) 960,3*i3,4 476,344, 6% 3,642, 4%* 106,5+4,4%%|  43,646,3%* | 42,8+6,7%*
FKiI(;I(;/ ;(ngfl) PRI a13a00 4,142.4%% | 103,444, 7%%| 41,556,3%% | 40,5+6,7%*
rKiI(/)I(I)\/I]fK I(\/5[.1) 946,550.0%  yiq 4us 3 382,75 | 04244.5%% | 342444% | 30445 8%

. *

(Zf )Iﬁ%%e;f;a PRLOCT 478 dma 5 37418 | 102,4+6,8%*| 42,7+5,2%% | 41,243,7%%

HNana mapoutnapuga [K:dI' (MYK, HYK, HWMK Ba KuHETUH)
CyNpaMoOJIEKyJIIp  KOMIUICKCIapUHU  OyFJIOW  HABJIAPUHUHT  YHYMJIOPJIHK
KYpcaTKu4iapura TabCUp JTHUII KUWMATIApH KenTupwiraHn (4-xkaasan). [apuu
Oapua KOMIUIEKCIIap TabCUPHUAA Ha30paTra HucOaTaH I0OKOPH KypcacTKUujIap Kaia
STWIITAH OYJcana, TIUIUPPU3UH KUCIOTACUHUHT MHJIOJMI MOW KHCIIOTacu OuIiaH
cynpamonekyisip komiuiekcu (I'K:MMMK) Tabcupupa 1OKOpHM HaTWKajlap Kaia
KWIAH]IN.

S00 4

o

<00 4

300 4

200 4

‘Iumopacrenuﬁ{wryu/mz)
Ypamaitwocts (y/ra)

3-pacm. Jlana mapoutsapuaa TI'K:®dI' (MUYK, HYK, HMK Ba kuHeruH)
CyNpaMoJIeKyJ/JsIp KOMILUIEKCJIAPMHN YCUMJIMKJIAPHUHI MUKIOPUHH Oup OuMpJHMK
MailoHTa (IIOHa/Mz) (A) Ba “KpacnHomap” HaBJm OyraoMHUHI Xxocuiaaopaurura (b)
Tabcupu A. OpauHarta YKUJa —yCUMIMKIAPHUHT MUKAOPH (mona/m?); B. OpJMHAaTa YKHUIa -
xocumopiuk (1/ra) (* - p<0,05; ** - p<0,01).

Bynna xocungopiuk kKypcaTkuuiaapuaa OOMIOKIap COHU Ba 3UWIMTHra Kypa
onuHTaH Oynm6, Oy kypcaTkud ymywid xonma yprada 58.5+2.6 m/ra (100%) Hu
tamkui 3o, ['K:IMYK (4:1), TK:HYK (4:1), TK:MMMK (5:1) Ba ['K:Kunetun 100
MKM KOHLIEHTpALUSIN dpUTMaIapy OWJIaH SKUILJIAH OJAUH OYFI0M JOHU WIIIOB
Oepwiranjia Hazoparra HHcOaTaH XOCWJIIOpJIMK Kypcatkuuu 51,9% (88,9+3,7
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w/ra); 35,4% (79,243,4 w/ra); 7,9% (63,1+4,5 wra) Ba 43,9% (84,2+5,8 n/ra)
optanu (3b-pacm).
TankukoTnap nasomuga nabopatopus maputuga ['KidI' (MYK, HVYK,
NMK Ba KHUHETHMH) CyNpaMoJIeKyJsdp KOMIUIEKCIapHUHT «C-4727» HaBnu
MaXTAHUHT YHUO YMKHII KYypcaTKU4YIapura TabCUPHU XaM YpraHUIIH.
S-maaBaJ
JlaGoparopus mapoutuaa I'K:®@urtoropmonisiap (MYK, HYK, UMK Ba
KHHETHH) CyNpaMojieKyJsip kommiekcapuuu « C-4727 » (Gossypium
hirsutum L.) YuruTHUHT YHHO YUKUII KYpcaTKu4japura rabcupu (M+m)

Ios Waaus VHHO YHKKAH HEX0JJIAp MACCACH
IKcnepuMeHTAN
BApHARTIAD Y3YHJIUTH Y3YHJIUTH (r)
(cm) (cm) Hawm xonmatna Kypyk xomatna
Hazopat 5,4+0,08 3,2+0,04 2,34+0,06 0,45+0,02
I'K (100 MmxM) 4,6+0,04 2,8+0,03 2,12+0,04 0,36+0,02
MNYK (100 MxM) 7,3+0,05 4,7+0,02 4,25+0,05 0,54+0,03
I'K:MYK (4:1), 100 MM 7,6+0,04 5,2+0,01 5,05+0,03 0,63+0,02
I'K:HYK (4:1), 100 MM 3,7+0,01 3,7+0,02 3,39+0,03 0,44+0,04
I'K:MUMK (5:1), 100 MmxM 5,5+0,02 3,3+0,04 3,48+0,06 0,37+0,03
I'K:Kunernn (4:1) 100 MM 7,240,01 5,1+£0,02 4,08+0,04 0,55+0,02
M3o0x: *- Hazoparra HUCOATaH CTATHCTHK HIMOHWIWIKK mapaxacu p<0,05, **-p<0,01 (n=3-
4).
Onunran HaTWXKajapaaH KYpUHUO TypuO KU (5-xanBan),

cynpamonekyisip komiuiekcaapHuuar ['K:®I' (MYK, HYK, UMK Ba kuHeTuH)
TabCUPUJIA FY3a MOSICUHUHT Y3YHJIUTY, WIAU3 Y3YHIUTH (CM) Ba yMyMuil 6romacca
(r) Hazopatra HHUCOAaTaH Cce3WJIApiM Japaxana optau. Taxpubanapaa maxra
YUTUTUHUHT YHUO YUKW Japakacu Hazopat rypyxuaa 10-cytkana 82,4+3,4% Hu,
sKcepuMeHTan 1mypiaanum mapoutiaapuga (NaCl=200 MM) 0Oy kypcarkuu
36,5+4,2%Hu TalIKUI STIH.

OkcnepumMenTan mypiaanui mapoutiapuaa (NaCl=200 MM) anukIaHaNKH,
cynpamodnekyisap komiuiekcinapauar I'K:@I' (MYK, HYK, UMK Ba kunerun) (100
MKM) HMHKYOalMsCH IIapOWTIaApUAa MaxTa YUTUTUHUHT YHUO YMKHUII Japa)kacu
10-cyrkara Oopub 74,1+5,6%; 56,8+2,4%; 63,2+3,5% Ba 70,9+2,6% raua
Tukianau (4A pacm).

i+

iy

A
H
b

P

ZS-‘ 5 -

L1
4-pacm. I'K:®uroropmonnapunar (MYK, HYK, HMK wu KuHerun)

CYNIPAMOJIEKYJISP KOMILUICKCJIAPHMHHM JKCIEPHMEHTAJ WIyJaHMII mapontiaapuaa «C-

4727» (Gossypium hirsutum L.) (b) HaBiaM maxra HABM YMTHTHHH YHHO YHKHII
JAapakacu Ba YHUO YMKHUII YHEPTHSICHTA TAbCHPH

Crenenb npopacranua (%)

Iueprua npopactanma (%)
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A. OpaunHara YKujga — maxra 4YMrdTHHU YHUO yukum gapaxacu (%); b. Opaunara
ykuna — yau6 yukui sHeprusicu (%)(* - p<0,05; ** - p<0,01).

IyHuHTIEK, HazopaT TypyXuJaru TaxpuOanapaa mnaxTta YUTUTHHUHT
YHUO YMKHII DSHeprusick 7-kyHra kenud 54,6+2,7% HU TalKWI 3TOH,
skcnepuMenTan mrynanui mapoutiapuaa (NaCl=200 MM) Oy kypcaTKUYHUHT
kuiimatu 21,842,6% ra kamaiiau Ba 0y mapoutna ['K:®I' (MYK, HYK, UMK Ba
KMHETHH) CYIPAMOJIEKYJISIp KOMIUIEKCIapU UHKYOAlMSICH TabCUPUIA YIAPHUHT
Moc paBumaa - 42,5+3,6%; 30+2,5%; 39,6+2,8% Ba 28.3+3.7% Tukianumu
anuky1anau (4b-pacm).

JucceprauvsHUHT “BYFIOMHHMHI yCHII-PUBOKIAHUIIN BAa YMAAMJIIWINK
KYPCATKHWIAPUIa Mpenapatiap TabCUPUHUHI (PU3HOJOTUK Ba OMOKMMEBUM
XycycusiTiapu”  HOMJIM  TYpTUHYM  O0o0uma  (HU3MOIOrUK-OMOKUMEBUI
KypcaTKuujiapra CuproTechGK, CuproGK Ba XaJIKOHAMOKCHITIAp
npenapaTIapuHUHT TAbCUP ATUII HATHXKATAPH TaxJ 1M KUJIMHTaH.

VeuMIMK ~— HUXOUIAPMHMHT  YCHMII-PUBOMJIAHMII  KAPASHIAPUHHUHT
KaJaJTUTy ynapaaru guroropMmoniap, skymnaaad, UYK muknopu 6unan OOFIuUK.
Iy myHocabar Ounan Oyrmou Oapriapugaru spkuH UYK Oaprmapra 2,4-]1
repOuIu OuiIaH UILIOB OepuiIranian 24 coat yrrad aHuKJIaHau (6-xKaasai).

6-xanaBas
Ky3sru 0yrnoii kyuyaraapu oapraapuga UYK Ba 2,4-/1 Mmukgopura 3K30rex
PeryJIATOPJIapHUHI TabCHPH, MI/KI HAM Maccara

Hauyra ot VK | epman UV | 24 mcaops
Hazopar 2,36 1,91 18,46
CuproTechGK 4,14 2,78 12,43
CuproGK 4,07 2,57 13,84
XaIIKOHAITOKCHU/T 3,86 3,09 9,62
HCPO0,95 0,99 0,59 4,36

CuproGK Ba XankoHSMOKCH]T TOHHUHT YHUO YMKHUIIWHU (paoIaliTHPAIU Ba
O6aprimapna MYK muknopunu Hazopatra HucOatan 63,8—75,4% ra ommumpwuinra
€pmam Oepanm. 2,4-J1 repOuiun OwiaH WMILJIOB Oepwiiranjaa, repourua OyFmoiu
HUXOJUTApW YCUITHU wuHruOupnaiiau, Oaprimapga UYK muxmopuHu Hazopatra
HucOatan 19,1%ra nacaiitupanu. CuproGK Ba XankoHsmoKcuIapHUA TepOUIIU
2,4-]1 OmnaH OWpraJMKia MILIATHUIN 3ca TepOWmuara HucOaTaH KydaTIapHUHT
Oaprmapuna opkun  WUYK  wmukmopuaum  34,6-61,8%ra ommumpagun. bynna
XaIIKOHATMIOKCH]T Tabcupuaa OyFI0M HHUXOJJIApUIard TepOHIHI  MUKIOPH
napyajaHuIM xucoOura kamasau. by mpemnapaTtiapHUHT TepOuiuara HucOaTaH
AHTUIOTIIMK XYCYCHUSITIa 3ra YKaHJIUTUHU KypcaTaiau.

Vprauunaauran aHTUIOTIAP HUXOJIapIaru repOUIIUTHUHT
napyaJaHUIINHN Te3JAlITUPAAN, YHUHT CUHTETUK jkapaéHiapra OYnarad 3axapiu
tabcupuan kKamatupamu. CuproTechGK, CuproGK Ba Xankonsmokcumiap
Ownan unuioB Oepuirad 6apriaapaa UYK MuknopuHuHr kyn OViauIiuM, yJIapHUHT
Kyl MUKJOpJia CyB I0THO onuiu Ounan Oornuk, uyHku YK Xyxalipanapra cys
Ba 03yKa MOJJQJIAPHUHT KEJIWII OKUMHHH (paoJUIalITUPAd, YIApPHHUHT
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NE€BOpJIApUHM IOMILATaAY, YCUII >KapaHJIApUHU Te3JIAIITUPaALU, KydaTIapHUHT
OyitnHN uy3muimuaa épaam oepaau (S-pacm).

Xankousmnorkcua-2.471
XanKoH3IMOKCHA

8 CuproGK-2. 411

# CuproTechGK+2.4]]

CuproGK

CuproTechGK

u24-0

Cogepmanmne HYK

S-pacM. Byrnoii Huxostapuaaru YK Mmukaopura oMu/LIapHMHT TaAbCHPH Yy, %

Vpranunaguran npenapatiap Ba XaJaKOHAIOKHUCUIAPHUHT KydaTiapaaru
okcun wmuknopura, PHK, JIHK, PHK/IHKuuur ymymuii MUKIOpHM Ba SpKUH
AMUHOKHUCJIOTAJAPHUHT WHUFUHIUCUTA TabCUp JITHUIN HaTwxkanapu 10 >xamBanga
Kkentupuiarad (7-xaasan).

Anuknanumuya, 2,4-J1 OyFmoil kydatu TapkuOugaru OKCUJ MHKJIOPUHU
CUHTEe3 OynaumMHM WHrHOHWpnamm xucodura 2,36% ra kamaittupanu, OyHH
PHK/AHK nuc6atu xypcatknanHuHr 40,5%ra kamalumuan Kypuin MyMKHH.

Kyuarnapmaru 3pkvH aMUHOKHUCIIOTaJap WMFUHANCUHUHT OKCHII MUKAOpHUTa
HUCOATHMHHMHT OIIWIIM Ha3opatiarura HucOatan 31,8%ra opTHK, Oy THIPOTUTHUK
xapa€HinapHuHr Qaosutammimuan kypcaragu. CuproGK Ba XankoHsamokcuaiap
kyuar Oapriapuaaru okcuia Mukgopunu 0.62-0.72%ra omupanu, OyHra OKCHII
CUHTE3UHUHT ¢aowtamumu cabad OYymaau, Oyam PHK/IIHK HucOaruauHT
Hazopatra Huc6atan 23,48%nan 48,78%ra omrannuru OuinaH KypcaTuil MyMKUH.

7-KanBaJ
Ky3ru 0yrnoii kyuatiaapu oapriaapugaru okcua (mr/r), imrunaun PHK, THK
BA 3)PKMH aMHHOKHUCJI0TAJIAP MUFUHANCHHUHT MUKIOPH (MI/KT)

PHK PHK/THK IPpKUH dpkun
Bapuant Okenan | muk- | JHK AMHMHOKHCJIOTAJIAP

nopn MHUKJIOPH PR— AK/oxcna
Hazopar 21,9 4,22 1,29 3,28 3,19 0,15
Iepounmn 2,4-J1 | 19,54 1,33 0,68 1,95 3,76 0,19
CuproGK 19,48 4,35 1,12 3,89 2,79 0,14
CuproTechGK 22,52 4,41 1,09 4,05 3,23 0,14
Xankomdnokcuy | 22,62 5,13 1,05 4,88 2,85 0,13
CuproGK +2,4J1 | 20,56 3,23 1,15 2,81 3,67 0,18
CuproTechGK + | 24,32 3,09 1,04 2,97 3,49 0,14
2,4-11
Xankomdynokcug | 23,89 3,24 1,12 2,89 3,58 0,15
+2,4-]]
HCPO0,95 0,52 1,06 0,15 0,76 0,84 0,02
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I'epOunmn Ounan Oupra CuproTechGK, CuproGK Ba XankoH3mokcuj
MPEMAPATIIAPUHUHT KYJUIAHWIWIINA HATUXKACUAA OKCUI MHUKIOpu cuHTe3u 1,02-
4,78%ra, PHK/JHK HHUCOATH 44,1-52,3%ra opTajau. OpKUH
AMUHOKHUCJIOTAJIADHUHT WUFUHAUCUHMA OKCUI Mukaopura Hucoatu CuproTechGK,
CuproGK Ba XankoH31moKkcua BapuaHTHa repounua ta\cupuaa 36,8%, 10,7% Ba
29,6%  macasawm, Oy  OKCWUIApHM  Kyuyarjapjaa  HapyajlaHUIIMHUHT
WHTEHCUBJIUTUHUHT TaCaiTaHUHU OWJITUPAIH.

CuproTechGK peryasitop;iapau OyFAOMHMHI TOPMOHAJ MOCJIANIYBUTA
tabcupu. NaCl Owian mypnanummuaa OyFAOH OHTOrE€HE3WAa IUTOKMHHUHIIAP,
NYK Ba ABK MuKnopnapuHUHT y3rapuiiy, YCUI TEMILIAPU TaAKUK KAJIMH]H.

Onu6 6opwmiran Taxxpubanap: 1. Hazopar; 2. 2% NaCl, 3. 2,5% NacCl, 4. 3%
NaCl, 5. nazopar + 6-BAIl, 6. 2% NaCl + 6-BAIl + CuproTechGK (0,5%), 7.
2,5% NaCl + 6-BAIl + CuproTechGK (0,5%), 8. 3% NaCl + 6-BAIl +
CuproTechGK (0,5%), 9. Hazopar + ABK, 10. 2% NaCl + ABK, 11. 2,5% NaCl +
ABK, 12. 3% NaCl + ABK. NaCl ty3u cyBnu OyF0M HUXOJIJIapUra dpuUTMaliap
KypuHMIIEIA y4 Oapr (azacuja Cyropuill CyBiapu OuiaH Oupra robopuiau. 6-
BAII (1x10® M) Ba ABK (1x10®° M) 6uman CuproTechGK (0,5%) spurmanapu
KOMIUIEKC XOJjja TaxpuOamap VyTkasunaérran Oyrmoit nuxosutapuga — NaCl
I000pWITaHUIaH KEHMWH KEeWMHTU KYHHM ITypKall acoCHaa TabCUP STTUPUIIIN.
Kuputnnaérran ropmonnap Ba NaCl koHIeHTpanusiiapy TaHJIaHTaH OObEKTHUHT
XyCyCUSITIIapUHM WHOOATra ojiran xojaa ypHarunau. Hazopatmaru nuxosuiapra
CyB MypKaiaau. DByFIOWHUHI OHTOT€HETHK PUBOXJIAHWIIKA JaBOMHUAA YCHII
KapaCHJIApUHUHT MHTEHCUBIMTY (YCUMIIMKIAp OpraHjIapUHUHT MAaccacH), SPKUH
IUTOKUHUHIAp MUKAopu (3eatwH), aykcunnap (MYK), abcmus kucimora MDA
ycyiu €pllaMu/ia aHUKJIaH U,

OHToreHe3MHUHr acocui (asanmapuia YCUMIUK HaMyHajgapud yd Oapriu
dazacuman Oomiad 4-Mapraauk  OWMOJOTMK Ba 3 MapTalMK aHAJUTHK
TaKpOpJIaHUIIIIA TaHJIa0 OJUHIH.

OnuHran MabIyMOTIAPHHU TaxXJIUJ KWIHII, OMPUHYM HaBOATAa, TOPMOHAI
MYBO3aHAT OHTOTCHE3UJAATH Y3rapuITHU OYFI0M YCHII TE€3JIMTU OWJIaH TaKKOCIIAI
UMKOHMHU Oepau. Bererauus naBpuaa 3eaTHH, ayKCMH MUKIOpJapw Ba
utoknHuH+ Y K/ABK Huc6atu 6omokianui Ba Tysuiam (hazanapuaa MaKCUMyM
Oynran OuTTa Arpu YM3UFU OYitnad y3rapamu (6-pacm).

NaCl HUXOJIapHUHT TOPMOHAJd TH3UMHUHHU CYCAUTHPHUIN  acoCHIa
OYFIOWHUHT VCHUII TE3JIUTUTA CE3WIAPIU TabCUP KYpCaTraHMHU TOPMOHJIAp
MUKJIOPUHHUHT Ha3opaTra HucOaTaH KaMalTaHJIWTUTa Kypa XyJjocara KeluHau. by
artnnkca NaClauar rokopu go3acuna (3%) aKkoia Hamo€H Oyiau. by BapuanTaaru
Veumnuknap 3eatuH, WYK TapkuOuHUHr KeckuH Kamaiimmu Ba ABA
JapaKaCUHUHT OpTHILHU Ownan XapakTepJiaHaau (6-pacm). by
nutokuHUH+ M YK/ABK Huc6atnam macaimmmura onu6 kemau. Illy Omman Owmpra,
¢uToropMOHan THU3MMHUHT peaknuscuna mebépnan karra yemtanwmm (NaCl
KUpUTHWIMarad xonga) OupuHun ¢dazaga (NaCl kupuTuiaranugaH KeuH)
Ky3aTWIIHM, BEreTalusi oXupura kKenud (CyTiu eTykiauk (azacu) Ty3 TabCUPHU
nacaiau (6- pacm).
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6-pacm. NaCluuHr OyFaoii HUXo1apuaa (Mr/r KYpyk Maccara HucoaTaH) TypJiu
JAapaskacuaa 3HA0TeH TOPMOHJIAPHUHT MUKI0PH (A-murtokuuuniaap, b-ABK, C-UYK)ra
TabCUP KYPCATKUYWIAPH

NaCl xuputunmaran Ba NaCl wo6Gopunran BapuanTiapna 6-bAIl Owian
UIUIOB OEpUIll YCUIITHU CTUMYJIJIOBYM TOPMOHJIApHU (IIMTOKMHWUH Ba ayKCHH) Ba
ABK wmuknopuan ommpau, OyHma nutokuHUH+YK/ABK nHucbatn opramu.
I'opmonan Ganancna OyHnai y3rapumniap (GOHHUIA YCHIN TEMIUIAPUHUHT OPTHIIN
Ky3aTUiIaau.

Mysnait kuaub, IMUTOKUHUHIAPHUHT KUPUTWIMIIK OYFJIOWHHUHT Ty3Jap
TabCUPUTA AJANTAIMOH KOOWINATIIApUHY IIaKJUTaHUIIUTa Ep/iaM Gepaiu.

Byrnoii  Huxo/uiapuaa  (eHOIKApPOOH  KHCJI0TAJAp  MHMKIOpUra
CuproTechGK, CuproGK Ba xaJKOHINOKCHAJIAP TabCHPH.

CuproTechGK, CuproGK Ba XanKOHSMOKCHJ Npemnapariapu XJIOPOTEH,
kodhenH kucimotamapu Ba [-GeHUTANAHWUHHM Ky3Td OYyFIOW  HHUXOJUIapU
Oapriapuaaru MUKJIOPUHU Ha3opaTaarura HucOataH OmIMpay.

IepOutng xmopored, KoGernH KUCIOTATAPHUHT MUKJIOPUHHU TAcauTHpaIH,
KyJaTnapiaard MHKIOPWHU TacaTUpaau, JIEKWH [-(heHUIaTaHWH MUKIOPUHU
omupamau. ['epounmmgau  CuproTechGK, CuproGK Ba XankoH3amokcua
npenapartiapu OuiaH OMpralvKia WUIUIATUII XJIOPOTE€H, KOPEUH KUCIOTAIApHUHT
Ba (-deHnnalaHnH MUKJIOPUHU Ha30paTra HucOaTaH ONTUPA/IH.

[Ipenmapatnap TabCUp HATHKAIAPUHU XJIOPOTCH KHUCIOTAHWHT MUKIOPUHH
OpTHUINIHNTa Kypa 3aHT OWJIaH KacaUIaHTaH HUXOJUTAPHUHT YCHUII Ba PUBOKIAHUIIIH
JaBOMHUIA Ky3aTWIIH, SHHU Tperapatiap 3aHT OWjIaH KacajUlaHTaH HUXOJUlapaa
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PUBOXKJIAHUII KYpCaTKU4YM TMacasnud. 3aH OwWIaH KacaJUlaHraH HuUxoJulapra
nmpenapamiap TabCHpP JTTUPWITAHAA O3Ca HUXOJUIAPHUHT  PUBOXJIAHUIIWHU
aBXKJIAHTUPHUIIUIAH Ky3aTUIl UMKoHUsTUTA 3Tra OYmuHau (Kxopp = 0,88).
XmoporeH Kuciaora Yyeumimkiaap Tykumanapuparn HWYK  mMuxnopunm
Oomkapunaa karra pon ViHaiau, yynku UYKuau napuanosun B-UYK okcupasza
depMeHTHHN UHruOupnanu. TaaiKuKOT HaTHXKaJlapu 8-)KaJiBajija KeITUPUIITaH.

8-manBaJj
Ky3ru 0yrnoii kyuatiaapuaga UYK Ba XJ10poreH KucJa0TaJapHUHT
MHUKIOPH, MI/KT

Taxkpuda BapuanTu NYK XJ10poreH KucjaoTa
Hasopar 2,36 16,1
CuproTechGK 4,14 29,3
CuproGK 4,07 26,9
XaJIKO3OKCHIap 3,86 26,2
2,4-]1 1,91 13,4
2,4-]1+ CuproTechGK 2,78 23,1
2,4-J1+ CuproGK 2,57 22,1
2,4-J1+XamKOH3TIOKCHT 3,09 24.6
HCP 0,95 0,7 4,5

NYK Ba XJOporeH KuCIOTa MHUKIOPJIAPU YpTacUIaru KOpPpeIsiuOH
oormukuk anukinanau (K xopp = 0,93).

Mynmait kWb, OJWMHTaH MabJyMOTJIapra Kypa, XJIOpOT€H KHCIOTa
yeumnukinap yeumn oxapa€HiIapuHu Oolkapuinjga Ba ¢uTomaTtoreHiap OuiaH
3apapJaHUIINra Kapiiy YUJaMINJITHHA OIIUPUIIIA KaTTa POJl YUHANIK.

Ky3ru Oyrnoi HaBH/JA CuproTechGK npenapaTuaad
doiTaTaHMIIHUHT UKTHUCOAMH caMapacH.

Kopakannorucron xunuiok xyxanuruga CuproTechGK Ba CuproGK
npenapamiapunan doinanannm 2018-2020 #mmwiapaa AOH MaxXCyIIOpIUTHHU
OLIMPHUII WMKOHMHHM O€pAH, MaxCyJOoT pEHTAOCIUTUTH, COTHUIIaH TYIITaH
JapoMaj OIIHA, MaxCyJdoT HILIa0 YuKapuiira capdiaHraH XapakaTJIapHUHT
Kamaiinmm ~ xucoomra TanHapxu Tymad. CuproTechGK  Ba  CuproGK
npenapatiapuiad QoiiaJaHuIl MaxcyjaoT TaHHapxuHU 17,4 cym/Il ra Tymmpau
(2018-2020 #inmnnmapnaa yprada), OyHIa COTHINAAH TYIITaH JapoMas 5,3 MUHT cyM/
ra omau, Uiurad YuKapuInra KeTrad capd-xapaxariap Ha3zoparra HucOataH 2,5
MHHT cyM/ra macaiiiam. Hatwkamga JTOH COTHIIAH TyIITaH gapomajn 2,9 MHHT
CYMHM TaIllIKWJI KWJIIU Ba MaxCyJOT peHTabemnuru Hazoparra HucOatan 6,8%ra
OIIIN.

CuproTechGK Ba CuproGK mpenaparnapuman (oigananran xoiga Ky3TH
OyFliol EeTUINTHPUIIAA DPUIIWITAH WKTUCOIWN KypcaTKuwiap OyHH KHIILIOK
XYyKaIUTruaa KyJjlam MyMKUHIUTUHA KypCaTaii.
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XYJIOCA

1. Unk maporaba XankOHANOKCUJIAp CUHTE3 KUJIMHIAH Ba YJIApHHUHI KYy3TH
IOMIIOK OyfaoWHuHr 2,4-J[ repOuuua Tabcupu Ba (uTONaTtorenysap OuiaH
3apapiiaHuIlIMra HUCOATaH YMJAMJIWINIK, XOCWJJOPUTMHM Tekrtapura 7-7,5
LEHTpra xamjaa JI0H CU(aTUHUHT OPTUIINIA SPUIIHUIITAH.

2. TI'Kaunar cynpamonekymsap (Glinbut, Glinnats), wmukposnemenTIH
(CuproGK) komIuiekCH OJIMHTaH, YJIapHUHT Ky3rH OYJIOWHHHI 3aHr OwiaH
3apapiIaHUIIMHU OJIJUHU OJIMIIA CUHEPreTHK caMapaJOopJIurd aHUKJAHTraH, Oy
(pUTOMATOr€HIAPHUHT TOKCUK TabCUPUHU CE3WJIAPIM Japaxana KaMauTupaa.
CuproGK' y3uHHMHT caMapafopiWMru >KHXaTHUIaH Ky3rd OyFJOMHUHI IaTOTeHJap
OwiaH 3apapiflaHraH JOHJIAPUHU DKUIIJAH OJIIMH WIUIOB Oepuill OuilaH OOFIIUK
X0J1/1a aMaja KyJUTaHUIITa KU3UKUII YHFOTraH.

3. CuproGK Ba Xankowsnokcupa npenapatiapu  2,4-J1  rypyxu
repOuUMUIapura aHTUJIOTIMK TabCUpP OSTHUIIM Ba Ky3rd IOMIIOK OYFIOWHUHT
CEeNTOPHO3 KaCAUTUTUIa YUJAMIWIMTMHU OUIMPHUILNIA SIUCUTOPIMK (DAoUIUKKa
Ara SKaHJIUTU UCOOTIaHTaH.

4. CuproGKauHr Ba XaJnKOHAMOKCHUIap OWJIaH  KOMIIO3UIIMSIIApU
CUHEPreTUK TahCUP ATUII XYCYCUSTIAPUHU HAMOEH KUJIaau Ba Oy repOULIUTHUHT
Ky3ru OyFlnoira 3axapid TabCUPUHM KaMaWTHpaau, KydarT Oapriapujaru
repOUIMUTIApHUHT  napyanandmuin - 25,0-32,7%raya  te3namtupud, yHHUHT
CUHTETHK *apa€Hapra 3aXapyii TAbCUPUHU XaM Macaluiura oiaub Kenau.

5. CuproTechGK, CuproGK Ba Xankowsmokcumiap (1,78; 1,71; 1,5 Mr/r)
TyTraH BapuaHntiapaaru kydariapaa YK mukmopu kym 6yaumura cabad yinapHH
cyB Ounan Tyhunranmurunaa (1,7 ,1,4 , 1,3%), uynku UYK xyxaiipanapra cyB Ba
03yKa MOJJanap OKUMHUHH (DaoJUIalliTUPAad, YIAPHUHT JIEBOPJIAPUHU IOMIIATaaH
Ba Iy OmyaH Oupra ycum skapaéHMHU (aosamTupany, Oy sca KydaTiaapaaru

HHUII ypHUII TU3UMH KypcaTTUWIapUHUHT repounuara Hucobaran 29,8, 31,7, 36,6%
ommuiura cabab oymanm.

6. CuproGK Ba XankoHAIMOKCH/ TIpenapaTiapuaan Oupraaukaa QoiiiaaaHull
Ky3rn OyFmoW Kydariapu Oapriapujard OKCHJI CHHTE3UHH (aoJuIaliTHpaIH,
VHUHT MUKIOpWHH TepOunuara nHucbaran 0,62% (4,35 wmr/r)ra ommwmpany,
AHTUIOTIIMK (PAOJUIMKHUHT HaMaéH KWK Tydainm 2,4-/] repOuIuIHIHT OKCHIT
CUHTE3UTra TOKCUK TAbCUPUHHU KaMaWTUPAIH.

7. T'Kaunr dQuroropmonmap Owran kommiekciapu CuproGK  Ba
Xankonsnokcuanap tabcupuaa ABK Ba MYKnapHMHT 3HIOTEH Japa’kaCUHUHT
y3rapumu Ty(hailli YCUMIMKHUHI OHOTHK (CENTOPHO3, 3aHr) Ba aOHOTHK
(mypnanumn) crpeccopiapra, IryHuHrAeKk 2,4-J1 repOummanap Tabcupura
YUTAMIIMTUHUHT OPTHINN aHUKJIAHH.

8. CuproGK Ba XalKOHSNOKCHUAJAPHUHI Ky3Td IOMIIOK OYFJONHHMHT
cenTopro3 OujaH 3apapiIaHUIINTa YUIAMIUTHHN OIIMPYBYHM JIATHUH CHHTE3UATH
nactinabku (eHOoNKapOOH KHUCIOTAaJapUHUHT MHUKIOpPH OWIaH OKCHJI CHHTE3Ura
TabCUPH Ba OMOJIOTUK (hAOJIITUTH aHUKJIAH/IH.
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9. CuproGK Ba Xanknosnokcuiap 2,4-J1 repOunmara HucOaTaH aHTUAOTIUK
(aoNIMKHM HAMOWHMIN KWIMIIM OuiaH, Ky3rd OYFJOMHMHI (POTOCHHTETHK
dbaonusaTUHU olmupa Iy, Oapr 3acu MaoHUHU rektapura 3,49 - 7,78 MuHr M°Ta,
VCUMJIIMKHUHT (POTOCMHTETUK mMoTeHuuanuHu 21-42%ra, (OTOCHHTE3HUHT cOd
Maxcynaopauruau 3ca 31,2-36,4% ra ommupasnu.

Nmnad yukapumra Tapcusiiiap:

Ky3ru rommok OyFaoil ETHIITUPUIIHUHT IOKOPU CaMapaid arpoTeXHUK
yCyJulapy MIUIa0 YMKUJITaH, dKyMJIaJaH:

* Ky3ru Oyf/I0M ypYFJIapUHU SKUII CU(ATIApUHU SXIIHIAI Ba YCUMIUKHUHT
3aHr OwWiaH 3apapiJaHUIIMHUHT OJJIMHM OJUII Y4YyH OYFAOWHHUHT YPYFJIHUK
nownapunn xap Oup ToHHacuHU CuproGKuunr 0,5%mm 20 nutp sput™Macu
€pllamMuJia MIUIOB OEPHUIL TaBCUS dTUIIA/IH.

* Ky3ru OyFJOMHUHT IIYpa Ba KypFOKYMJIMKKA YUJAMIMIIMTUHU OIIMPHUII YUYH
HalyanalmHUHT  Oouutanumy  ¢aszacuaa TekTapura TapkuOujga S5 rpamm
XaJIKOHAIMOKCHT OYJIraH 3pyuTMa OWJIaH UIIIOB OEPUII TaBCHSI TUIIAIM.

* OyFIOMHHMHI CEeNTOpuo3 OWiaH 3apapiaHUIIMHU KaMaWTUPHIL, KacaJUTUK
TapKAJIMILIKA Ba PUBOKJIAHUIIMHU MACAUTUPHUII Xama TepOUIUAJIapHU TabCUPHUTa
YUJIAMIIMIIUTUHA  OIIMPUII  y4YyH Halyanam JaaBpu OONITAHUIIMAAH OJIJIUH
xankonsnokeusl Ba CuproGK npenapatnapu xap Oupuian rekrapura 5 rpaMmaan
OJIMHTaH KOMIO3UIMUIN SpUTMAIapu MebEPUAA UIIIOB OEPUIIl TABCUS ITHIIAIM.
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HAYYHBIN COBET DSc.03/05.06.2020.8.91.03 IO MPUCYKIAEHUIO
YUYEHBIX CTENEHEM ITPU I'YJIUCTAHCKOM I'OCYJIJAPCTBEHHOM
YHUBEPCUTETE

KAPAKAJIITAKCKHUN TOCYJIAPCTBEHHBII YHUBEPCUTET

AJIUVTAHUSA30BA MAIIPY3A KIBIPBAEBHA

XUMHUKO-BUOJOI' MYECKUE OCOBEHHOCTHU UHAYKTOPOB
YCTOMYUBOCTU PACTEHUI

02.00.10 —buoopranuyeckasi XuMus

ABTOPE®EPAT .
JUCCEPTAIIMN HA COUCKAHHUE YYEHOU CTEIIEHA
JOKTOPA (DSc) BUOJIOTHYECKHUX HAYK

I'ysmcran-2020
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Tema quccepTanny HA CONCKAHHE YYCHOI CTENEHH JOKTOPAa OHOJOTHYECKHX HAYK
japericTpuposana B Beicmedi atrecrannonnoii komuccneit npu Kabunere Munucrpon

Pecnybankn Yibexkncran 3a Homepom B2020.4.DSc/B124.
Juccepraius BeimotHeHa B KapakanmakckoM rocy1apecTrBeHHOM YHHBEPCHTETE.
ABTOpedepaT AMcCepTaHi Ha TpeX A3bIKax (y30eKckuil, pycCKuil, aHrIHICKHIE (pe3iome))

pasmeles Ha BeO-crpamuue Hayuroro cosera (ww.biochem.uz) u na Hudopmanmonto-
ofpazoRaTenbHOM NopTaie «Ziyonel» » (wWww, zivonet.uz)

Hayunslit KOHCYALTAHT: Kyumes Xatunomon Xoxudoboesuy
JOKTOp DHOIOTHYIECKHX HayK, 11podeccop

OdununaibHbIe ONIMOHEHTHI: [eomamxo Haranss Esrensesna
A0KTOp OHONOTHYECKHX HAYK, C.1.C.

Abayanaesa Mybopak MaxcymoBHa
JOKTOP BHOIIOTMHECKHX Hayk, npodeccop

Abnyanakanopa Hoanpa Dynavkanosna
JOKTOP DHOTOTHYECKHX HAYK, C.H.C.

Beaymas oprannsanmsi: Hamauraucxuil rocy1apeTBeHHBIN YHHBCPCHTET

3aIMTa IUCCEPTAIMH COCTOMTCH « &  » _&ifirfb )7 2020 r . 8 {7/ 4acos Ha
sacenanny Hayunoro cosera DS¢.03/05.06.2020.B.91.03 npu [N'ynucrasckoM rocyapeTBeHHOM
yausepeutetn (Anapecc: 120100, r. ymmeron, 4-muxpopaiion, Ten. (67)225-24-90, dake:
(99867) 225-40-42).

C  aWccepraumed MOXKHO O3HAKOMHTbeS B  MHDOpMalHOHHO-pECYPCHOM  UEHTpE
['YIHCTAHCKOTO TOCYJaPCTBEHHOTO YHMBepcuTera (PerHCTpalHOHHLIE HoMmep No Z ).
Aapecc: 1120100, r. I'yaucron, 4-mukpopaion, Fen. (67)225-24-90, dakc: (99867) 225-40-42),

e-mail guldugedu.uz).

Antopedepat auccepraumuy pasocian: « &4  » JeeSdf § 2020 roza.
4
/ —

(peectp npotokona pacceinkn Ne £ o1 « #& » Jo0 9’:*& 4 2020 roga).

ﬁa}é’. 3. Tunnbacn

3amnpencenareas Hayusoro Cosera no

- NPHCYRIEHA YHeHBIX cTenenei, 1.6.1., npodeccop

_Hogopre 7 3.Y.AbuuKy. 108

- tedpift cexperaps  Hayumoro  Cosera  no
MPHCYHIEHHIO YHECHBIX CTeNeHed, K.0.H., JOUeHT

H.P.Xamumosa

g 7 / [Tpeacenarens Hayunoro cemunapa npu Hayunom

Cogere tio TPHCYIKACHHIO VUCHEIX cTeneneil. 1.0.H.



BBEJIEHUE

AKTYaJIbHOCTh M BOCTPE0OOBAHHOCTBH TE€MbI JMccepTanuu. B HacTosmee
BpeMsi B MHpPE OJHOM W3 aKTyaJbHBIX 3aJlady SBISAECTCS YJOBIETBOPEHUE
BO3pACTAIONIUX MOTPEOHOCTEN HaceneHusi B MPOJOBOJIBCTBEHHBIX MpOAyKTax. B
ATOW CBSI3M CO3JaHUE HKOJIOTMYECKU 0€30MacHON MPOAOBOJIBLCTBEHHON MPOAYKIIMH
CUUTAETCS OJIHUM M3 aKTyallbHBIX BOMPOCOB, CTOSIIIUX MEpel] Haykoil. Bmecte ¢
TEM, B  HACTOSIIEE BpPEeMs C  LEJIbI0  TOBBIIICHHUS  YPOXKAWHOCTH
CEJIbCKOXO3IMCTBEHHONW MPOAYKIUM HAOJIOAAIOTCS HEraTUBHBIE TEHJCHIIMU B
[IOKa3aTeNsAX KadecTBa YypoKas B PE3yJbTaTe LIMPOKOrO HCHOJIb30BAaHHUS
XUMHUYECKHUX MpenapaToB. BaxkHoe 3HaU€HNE UMEET UCTIOJIb30BAHUE YKOJIOTUYECKHU
0€30MacHBIX MPUPOJHBIX COCTUHECHHI B TOBBIINICHUHW YCTOMYMBOCTUU K CTpEcC
dakTopaM,  BBIpalllMBAEMON  MPOJAOBOJILCTBEHHOMW  mpoaykiuu. [loaTomy
UCIIOJIb30BaHUE MHIYKTOPOB UMMYHHUTETA, B TOM YHUCJIE aHTHIO0TOB, 00JIaat0IINX
AJUCUTOPHOW AKTMBHOCTBIO JAalOT BO3MOXKHOCTh TOBBICUTH aJalTallMOHHBIE
BO3MOKHOCTHU PAaCTCHUH, TEM CaMbIM CHU3UTH 3arPSI3HEHUE OKPYKAIOMIEH CPEIbl
NeCTULIUIaMH, OOECTICYUTh IOJYyYCHHE OKOJOTHMYECKU YUCTOW NPOAYKIHHU U
MOHU3UTH €€ Ce0ECTOMMOCTb.

Bo MHOrMX Hay4HO-MCCIEI0BATEIBCKUX [IEHTPAX MHUPA B LEISAX MOBBIIICHUS
KauecTBa ypoxas 0co00¢ BHUMaHUE YACISAETCS BBISBICHUIO MEXaHU3Ma BIIMSHUS
OPUPOIHBIX  (U3UOJIOTHYECKH  aKTHBHBIX  BemiecTB. [loBblieHHME  ypOBHS
YCTOWYMBOCTH PACTEHUU K BIMSAHHUIO HEOIAronmpusTHHIX (PAKTOPOB BHEIIHEH
Cpeabl ABJISIETCS OOHUM W3 Ba)KHBIX BOIIPOCOB CTOSIIMX nepen Haykoul. [To 3Toit
NPUYMHE BBICOKO OLIEHMBAIOTCS TEPCIIEKTUBBI HCIOJIB30BaHUA (U3HOJOTUYECKU
AKTUBHBIX BEIIECTB, BHITIOJHSIOMUX (DYHKIIMIO MEANATOPOB BHEIIHUX CUTHAJIOB B
TKaHAX W KiIeTkax pacteHuid. [lpum moBbILIEHHH YPOBHS (YHKIIMOHAJIBHOM
AKTUBHOCTH U YCTOWYMBOCTH OMOJIOTHYECKOM MEMOpaHbl KJIETOK PACTEHHUS O]
BIMSHUEM  OWOJIOTMYECKHM AaKTUBHBIX BEHIECTB IMPOUCXOAUT  MOBBIINICHUE
YCTOWYMBOCTH pAaCTeHHl K cTpecc-(hakTopaM TMOCPEACTBOM HOpPMaTU3AIUH
aKTUBHOCTH MIPOIIECCOB 0OMEHA BEIIECTB.

B V306ekucrane s oOecmedeHUs TIPOJIOBOIBCTBEHHOW 0O€30macHOCTH
CTpaHbl yaAeNseTcsa 0co00e BHUMAHUE WHHOBAIMOHHOW JAesTeNbHOCTH. B 3TOM
OTHOLIEHUH 0Cc000€ BHHUMAaHUE YIEISAETCS TMOBBIIICHUIO YPOXKAaWMHOCTH U
MPOAYKTUBHOCTH PACTEHHM, CBSI3aHHBIX C HWCIOJIB30BAHUEM HKOJIOTMUYECKU
0e30macHOi TPOJYKIIMU, CO3JaHHBIX Ha OCHOBE MPHUPOIHBIX (HU3HOJIOTUYECKU
aKTUBHBIX coeAuHeHUl. B TpeTbeM HampaBienun CTpaTeruu IEUCTBUU 110
nanbpHeWmeMy pa3BuThi0 PecrmyOnmkn Y30€KHCTaH MOCTAaBJICHBI OMpeeICHHBIC
3amaun 1no  «Cosmanne  A(OPEKTUBHBIX  MEXAHW3MOB  CTUMYJIHPOBAHHMS
WCCIICIOBAHUM W WHHOBALIMWA, BHEAPEHHUS HAYYHBIX W HMHHOBAIMOHHBIX
NOCTHKEHMI» . B 9TOM OTHOIIGHHH 0CO00¢ BHHMAHHE YICISCTCS CO3IAHHIO
3HAYUMBIX B YIPABIECHUH POCTOM M Pa3BUTHUEM CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD
KOMITJIEKCOB, CO3/IaHHBIX Ha OCHOBE MPHUPOIHBIX (PU3HOIOTHYSCKH AKTUBHBIX

! Va3 Ilpesunenta Pecriybmuku V36exucran YII-4947 ot 7 despans 2017 roma «Ctpaterus neifCTBHA 110
JanbHeHmeMy pa3BuTHio PecrryOnmiku Y30ekncTan».
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COCIMHEHUH M WX HCIOJIb30BAaHUIO B MOJYYEHUH SKOJOTMYECKH Oe30macHou
MPOYKIIUH.

JlaHHO€ HCCEepTAlMOHHOE MCCIIE0BAHUE B ONPEAEICHHONW CTENEHU CIYKUT
BBINIOJIHEHUIO 3a7a4, MpeaycMOTpeHHbIXx B Ykaze Ilpesupenta PecnyOnuku
V36ekucran VYI1-4947 or 7 deBpans 2017 roma «Crtpareruss OeWCTBUI 1O
JTajdbHEHIeMy pa3BUTHIO PecrnyOnuku V36ekucran»’, I11-2640 or 24 OKTSOps
2016 roma «O 3amure pacTeHUM M O MEpPAX MO COBEPLIICHCTBOBAHHIO CHCTEMBI
OKa3aHMs arpoOXMMHUUYECKUX YCIYI CEIbCKOMY xo3ﬂﬁCTBy>>3, [I11-4575 ot 28
aaBaps 2020 roga « O Mepax Mo peaJiM3alMy 3a7ay, IOCTABIEHHBIX B CTPATErUU
pa3BUTHA celIbcKoro xo3siicTBa PecnyOnuku Y30exkucran Ha 2020-2030 ronasl B
2020 rogy»®, Takxke B IPYrHX HOPMATHBHO-IIPABOBBIX JOKYMCHTAX, IIPUHSTHIX B
naHHOM cdepe.

CooTBeTCTBHE HCCJIEIOBAHUSI € TPUHOPUTETHLIMU HANPABJIEHUAMHU
Pa3BUTHS HAYKM W TeXHOJOrui pecnyOguku. JlaHHOe wHcCClieIOBaHKE
BBITIOJIHEHO B COOTBETCTBUU C MPUOPUTETHHIM HAMPABJICHUEM Pa3BUTHS HAYKH U
TexHoJyiorui B pecriyonuke VII. « XuMuueckrne TeXHOJIOTUN U HAHOTEXHOJIOTHUNY.

0O0630p 3apy0e:KHBIX HAYYHBIX UCCJIEIOBAHUI 110 TeMe nnccepTaunns.

Hayunbsie wccrnenoBaHusi, HampaBJIeHHBIE Ha CO3JIaHHE HHIYKTOPOB
MOBBIMIAOIIAX YCTOMYMBOCT K CTPECCOBBIM (DaKkTOpaM U CIOCOOCTBYIOIIHMX
MOBBIMICHUIO YPOXXAWHOCTU PACTEHUNM HA OCHOBE MPUPOJHBIX COCIAMHEHUU
IPOBOASTCS B BEAYIIMX HAYYHBIX I[EHTPaX BBICIIUX YUEOHBIX 3aBEJICHUSIX, B TOM
qucjie B HHCTUTYTE ‘“DKCnepuMeHTalbHOW Ooranuku” uM. B.D.Kympesuua
HanmonansHoit Akagemun Hayk benopyccun, Becepoccuiickom HHCTUTYTE 3alUThI
pacrenuit (BU3P), Kazanckom wuHctutryre Omoxumum u Ouodpusuku PAH, B
yHuBepcutere BocTtouHoli AHriauu, I'€pMaHCKOM Hay4dHO-IIPOM3BOJCTBEHHOM
oowsenunenun «Chito Planty, B Kommanusax «Biohity (Mramus), «Plant Response
Biotech» (Mcnanus), B ucclieioBaTeIbCKUX IEHTPAaX 3allUThl pacTeHuil Kuras u
IOxnoit Kopen, Muunranckom ynuBepcutere (CIIIA), HOxno-Kazaxctanckum
rocyJaapcTBeHHBIM yHUBepcuteTe M M.Aye3oBa (Kazaxcran), Aslan Cimento AS
(Typums), Gambarotta Gsvendt (Mranus), B Unctutyre TamkeHTCKOM XHMHKO-
TexHoJiorndeckoM MHcTUTyTe, a Takke B MHCcTUTYyTax bHOOpranmyeckon XMMuu
nM.akan.A.C.CanpikoBa n XumMuu pactuteabHbIX BemectB AH PY3 (Y306ekucran).

B pesynaprare = ucciegoBaHui, IIPOBEACHHBIX B MHUpE o
YCOBEPIIEHCTBOBAHUIO MPOU3BOJCTBEHHBIX TEXHOJOTHI W CHUHTE3a WHIYKTOPOB,
o0nafaronmx OCOOCHHOCTAMH TOBBIMICHHUS YCTOWYMBOCTH K TPUOKOBBIM

2 Vka3 Ilpesunenta Pecriybmnkn V36ekncran YI1-4947 or 7 despams 2017 roma «Crpaternst meicTBHii 1mo
JanpHeHeMy pa3BuTuio PecrryOmmkn ¥Y30eKucTany.

® Mocranosnenne Ipesunenta Pecrry6mukn Ys6exucran ITT1-2640 or 24 oktsi6ps 2016 roxa «O 3ammte pacTeHHit
U 0 Mepax M0 COBEPIICHCTBOBAHUIO CHCTEMBI OKa3aHUs arpOXUMHYECKUX YCIYT CENECKOMY XO3SHCTBY

* Mocranosnenne Ilpesunenta Pecryomukn YsGexuctan I11-4575 or 28 smBaps 2020 roma « O Mepax Imo
peanu3anun 3a1ad4, IOCTaBICHHBIX B CTPATETHH Pa3BUTHS CEIBCKOTO X03siicTBa PecryOnuku Y30ekuctan Ha 2020-
2030 romst B 2020 romy»

® To TeMe aWCCEpPTALMU MPOBOMIINCH 3aPyOEXKHBIC HCCICIOBAHHE HA OCHOBE CHGAYIOIMX HCTYHHKOB:
http://botany.by/; http://vizrspb.ru/; http://kibb.knc.ru/l; https://www.uea.ac.uk/; https://umich.edu/;
http://www.chemistry.or.jp/en; http://dmpe.aut.ac.ir; http://www.chemistry.iitkgp.ac.in;  http://www.just.edu.jo;
http://mww.niuif.ru; https://spb.ucheba.ru; https://www.ionx.uz u apyrux.
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3a00/IeBaHUSIM PACTEHU HAa OCHOBE NPUPOAHBIX COEIWHEHUN, PpEUIEeHBbl P
HAy4YHBIX pE3YyJbTAaTOB, B TOM YHUCJE: ONPEAEICHbl WHIYKTOPOB MOBBIIIAIOIINE
YCTOWYMBOCTHU K I'puOKOBBIM 3aboieBanusaM (AH benopycun); coznan npenapatsl
Hapuucc u Oxoreiab OCHOBaHHBIX Ha XUTO3aHE JUIsl MOBBIIIEHUS YCTOMYMBOCTU
pacTeHuil TpUOKOBBIM, OaKTepUaIbHBIM M BHUPYCHBIM OOJI€3HSIM, a TaKke K
6one3Hio kopHeBoro THHeHUs (BU3P u Kazanckuii MHCTUTYT OHMOXUMHUU U
ounodpusukn AH Poccum); cozmaH mpemapaThl Ha  OCHOBE  TIJIMKO3MJIOB
MOBBILIAIONINE YCTOMYMBOCTH K KopHeBoro rHueHus (Chito Plant, I'epmanus;
Biochit, Utanus; Plant Response Biotech, Mcnanus); pazpaboran npenapaThl Ha
OCHOBE CTEpPOMJOB TMOBBIIIAIONIME YCTOMYMBOCTH PACTEHUH TIPUOKOBBIM,
OakTepualibHbIM 00Je3HAM U K Oone3Hio kopHeBoro ruueHus (Kuraii, HOxnas
Kopes, CI1IA); coznan npenapaThl-CTUMYJISITOPbl POCTa U PA3BUTUS MIICHUIIBI U
XJIONYaTHUKAa  HA  OCHOBE  TIIIMIUPPU3UHOBOM  KHUCIOTHI  (MIHCTUTYTHI
buooprannyeckoit xumun 1 XUMUHM pacTUTeNbHbIX BemecTB AH PY3).

B Mupe 1o TmOBBIIIEHUIO YCTOMYMBOOCTH pAaCTEHUW K MaTOreHam,
OCHOBAaHHBIX Ha BAXHBIX MPUPOJHBIX COEJUHEHUSX M COBEPUICHCTBOBAHUE
TEXHOJOTUWA  TPOU3BOJACTBA, NPOBOASATCS HCCIECAOBAHMS  CIEAYIOIIMM  TIO
NPUOPUTETHBIM HAMPABICHUSAM, B TOM YUCJIE: HA OCHOBE MPUPOJIHBIX COCTUHEHUN
co3laHue TpenapatoB, dAPGEKTUBHO JEHCTBYIOIIUX MPOTHUB  T'PUOKOBBIX
3a00eBaHUIl pacTEHUU;  CO3JAaHUE DKOJIOTMUECKH O€30IMaCHbIX HHIYKTOPOB,
NOBBIIAIONIMX YCTOMYMBOCTh pacTeHUH K Ooyie3HSIM U (U3HOJIOTHYECKHUM
cTpeccaM; HalaJuTh MPOU3BOJCTBEHHOM TEXHOJOTMHM M CO3/aHHUE IPENapaToB,
o0nafaronMx  CBOMCTBOM  TOBBIIIEHUS  BBIHOCIMBOCTH K  I'PUOKOBBIM
3a00JIeBaHUSIM PACTEHHUM U YCUJICHHUIO UX POCTA U PA3BUTHSI.

Crenenb M3y4eHHOCTH mpodjaeMbl. B mocnegHee BpeMsl 1O JaHHBIM W3
JTUTEPATYPHBIX HCTOYHUKOB U3BECTHBI ONIPEACIICHHBIE 3aAKIOUEHUS NCCIEIOBAHMIMA
M0 BJIUSHUIO PAa3IUYHBIX BHEHIHUX (PAKTOPOB HA POCT M Pa3BUTHE PACTCHUM, a
TaKKe IO YIPABICHUIO MX BIMUSHHUS C TIOMOMIBIO (PU3MOIOTHYECKH AKTHUBHBIX
BEILECTB, MPOBEACHHBIMU B MEXIYHApOJHOM LEHTPE CENbCKOXO3IMCTBEHHBIX
uccinegoBanuid B 3acyuuinBbix 3emiiiX (ICARDA), yuenbiMu OpraHuzanuu 10
npoaoBoNbCTBUIO U cenbekoMy xo3s1iicTBY OOH (FAO), a takke Glastron, Sergey
Shabala, Leonard Ba Szabo, Takeuchi, Hirai, Kamuro, Kondo, /[.H./lamumoBEIM,
A.A.AxyHoBbiM, M.b.I"'apypoBsiM, H. XommmoBoii.

W3ydeHbl BIUSHUS CTEPOUIHBIX TJIMKO3UJIOB Ha Takue (HU3HOIOTHYECKHE
OCOOCHHOCTH pacTeHH, Kak pPOCT M pa3BUTHE, BOJOOOMEH, (OTOCHHTE3 U
IbIXaHUE, YPOXKAaWHOCTb, YCTOMYMBOCTH K IATOT€HHBIM W  BHEIIHUM
AKCTpPEMAIbHBIM (dakropawm; OIpENEIIEHO OCOOEHHOCTH  TOBBIIIEHUS
BBIHOCJIMBOCTU PACTEHUN K aOMOTHYECKUM U OMOTHYECKUM (haKTOpaM Ha OCHOBE
CTEPOUOB XapaKTEPHBIX MPUPOJHBIX COEAMHEHH, pa3padOTaHbl PEKOMEHIALUN
[0 MPUMEHEHUIO CO3JaHHBIX MpenaparoB B celbckoMm xo3siiictBe (H.JI.Pantokuna,
@®.M.Ilakupona, I1.K.Kunta, A.I'.Kakors I'.B.llTumkany, I'.A.Kapnosa).

Bmecte ¢ TeM Hapsiay ¢ NpOBEIUMBIMH HCCIEIOBAHUSAMHU IO IMOBBIILIEHUIO
pocTa M pa3BUTHUSI HEKOTOPBIX CEIbCKOXO3SMCTBEHHBIX KYJIbTYP U YCTOMYMBOCTH
pacTeHuil K TpuOKOBBIM 3a00JIEBaHUAM, U3yYeHUE (QU3UOIOTUYECKON aKTUBHOCTH
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Ha OCHOBE MOJOXXKUTEJIBHOTO BIMSHUS HA MPOJYKTHUBHOCTH M KA4e€CTBO YpOXKas
MIPU Pa3IMYHBIX MOYBEHHO-KJIMMATUYECKUX YCIOBUSX MPOBOJSATCS UCCIEIOBAHUS
M0 CO3JaHUI0 TMPENapaToB HOBOIO TMOKOJEHUS, COJEpKAIIUX CTPYKTYpYy
rko3uiHbiX npenapatoB (D.M.Illakuposa, Sergey Shabala, JI.H.J/lanumos,
A.A.AxyHoB, X.X.Kymues).

Ha ocHoBe mnpoBeneHHBIX HCCIETOBAHUM TOJYYEHBI COOTBETCTBYIOIIUE
pe3yabTaThl MO OCOOCHHOCTSIM BIUSHHUS HEKOTOPBIX MPUPOJHBIX COCIUHEHUH,
BOIIPOCHI, CBSI3aHHBIC C BBISBICHUEM POJM TMPUPOAHBIX U CHUHTETUYECKUX
(M3HOIOrMYECKY aKTUBHBIX BEIIECTB M UX BIUSHUS HA POCT U PA3BUTUE PACTCHUM
JI0 CHX TIOp HE HAalUIM CBOETO pelieHus. Takke He JOCTATOUYHO M3YUYEHO BIIUSHUE
MPUPOHBIX COCTMHEHUHN U UX KOMIUIEKCOB Ha POCT M pa3BUTHE pacTeHuid. Mcxoms
U3 3TOr0, OCYIIECTBIICHHE HCCIEIOBAHUN, CBS3aHHBIX C BBISIBICHHEM BIUSHUS
OPUPOJHBIX COCIMHEHUNW U HMX CYNPAMOJEKYJSPHBIX KOMIUIEKCOB Ha POCT H
pPa3BUTHE PACTEHUM UMEET BaAXXKHOE HAyYHOE U MPAKTUUYECKOE 3HAUCHUE.

Ces3b TeMbl JHCCEPTALMH ¢ HAYYHO-HCCJIEN0BATEJIbCKUMH PadoTaMu
BBICIIIETO 00PAa30BATEJILHOI0 Y4Upe:KJAeHHsl, I/ie BBINOJHEHA IHCCePTALUSI.
JluccepTalluOHHOE  WCCJIEJIOBAaHUE  BBIMIOJIHEHO B paMKaX  BBIMOJHEHHS
npukiaagHoro mpoekrta [13-2017092765 «Co3nanue u pa3paboTka TEXHOJIOTUH
npenapara, CTUMYJSTOpa pOCTa MINEHUIBI W 00JIAJIAloIero  CBOMCTBOM
(YHTMTOKCHYHOCTBIO, HA OCHOBE TJUIUPPUIMHOBON KHCJIOTHI, MOJYUYCHHOU H3
conoakoBoro kopHs» (2018-2020 rr.), a TakKe B paMKax HUCCIIeI0BaHUS Kadeapsl
“Oprann4eckol M HeEOopraHudecko xumuu’ Ha Temy “Co3maHue IpernaparoB
3G ()EKTUBHO BIMSIONIMX HA POCT U PA3BUTUE PACTEHUIN U MOBBIIICHUS Ka4ecTBa UX
npoxykmuu’” (2019-2020 rr.).

Lenabo muccjenqoBaHusi SBISIETCS CO3/JaHHE HMHIYKTOPOB, 00J1aJarolInX
CBOMCTBOM IOBBIIIEHUSI YPOKAWNHOCTU 3€pHA MIIEHUIbI, YCTOMYUBOCTU PACTECHUN
K repouruay 2,4-J1, mopaxxeHuto rpuO0B, PrKaBUMHBI, CEITAPHO30M.

3agaum uccjaeI0BaAHNA:

MOJIYYUTh XaJKOHAMOKCHUIBI, O0O0JIaalolie aHTUJOTHBIM CBOMCTBOM U
U3YYUTh (br3M0I0r0-OMOXUMHYECKHE CBOMCTBa (UTOrOPMOHOB u
CyNpaMOJIEKYJIAPHBIX W MHKPO3JIEMEHTHbIX KomIuiekcoB ['K, mMoBbIIaOmmux
KaueCTBO CEMSH, BCXOXKECTb M YCTOWYMBOCTH XJIONKA M O3MMOW MINEHUIBI K
BHEITHUM (haKTOpaM, a TaKKe YCTOMYMBOCTH pacTeHui K 2,4-J] rupOununy;

OLICHUTh CBOMCTBA CYNPAMOJEKYJISIPHBIX U MUKPO3JIEMEHTHBIX KOMILJIEKCOB
I'K, a Takke XaJKOHAIOKCHILI Ha CHM)KEHHE TOKCHYECKOIO BO3JCHCTBUSI
repounuaa 2,4-J1 u ycuiieHus pocta v pa3BUTHS O3UMOM IMIIIEHUIIBI;

BBISIBUTH ~ OCOOCHHOCTHM  MHUKpPOSJEMEHTHBbIX  KomiuiekcoB [K  u
XQJIKOH3MOKCH/Ibl Ha MOBBIIICHHE IIOKA3aTEIed YCTOMYMBOCTH O3UMOM MSTKOU
MIIEHULIBI K TIOPAXKEHUIO CENITOPHO30M;

BEISIBUTL BiMsHHE KoMIuiekcoB TI'K mw I'K ® XanmkoHPIIOKCHMIOB Ha
CollepKaHNe TPOMEKYTOUHBIX META0OJUTOB B CHHTE3€ JIMTHWHA B JIMCTHAX
MPOPOCTKOB O3UMOM MSTKOM MIIIEHUIIBI;

obocHoBaTh (u3uosorudeckoe BiausHue KomiuiekcoB TI'K, T'K wu
XQJIKOHATIOKCHJIOB HAa CHWIKEHHUE T[OKa3aTelell TOKCUYECKOro BO3JCHCTBUS
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repoununa 2,4/ u Ha (GopMHpOBaHHWE MPOJYKTUBHOCTU O3UMOM MATKOU
MIIEHULIBI;

pa3pabotaTh U OOOCHOBAaTh TEXHOJOTHMYECKUNW TMPUEM HCMOJIb30BAHUS
komruiekcoB TTK, 'K 1 xalKOHAMOKCHUIOB JJI1sI CHUKEHHSI TOKCUUECKOTO BIUSHUS
repounmaa 2,4-J1 Ha ypokaili M KauecTBO 3€pHAa O3MMOM MSTKOW MIICHUIBI,
OIPEENUTh SKOHOMUYECKYIO 3()(PEKTUBHOCTH JAHHOTO MpPUEMA.

O0bexkT wucciaenoBanus. B kadectBe o0bekta BbIOpanbl TI'K, TK,
MOJIyYeHHbIE W3 KOpHEeBMILNA pacTeHus conoaku, ¢uroropmonsl (MCK, HCK,
NMK, kuHEeTHH), XaTKOHAMOKCHIbI, COPTa MIIEHUIIBl U XJIOMYATHUKA.

IIpeamerom  ucciaenoBaHMst  SBIAIOTCS  (U3HOJIOTr0-OMOXMMHYECKUE
0COOEHHOCTH BIIMSTHUS CyHpPaMOJIEKYJIIPHBIX (¢puTOoropMoHBI) U
mukposneMeHTHbIX (CuproTechGK, CuproTechGK) kommiexcoB TI'K, T'K u
XaNKOHAMOKCHUIOB, SIBISIONIMXCA aHTUAOTamMu repouruaa 2,4-J[, Ha MOCEBHBIC
KauecTBa CEMSH, POCT M PAa3BUTHE MPOPOCTKOB XJIOMYATHUKA U O3UMOW MSATKOU
MIIICHULIBL.

Mertoasl  uccaenoBaHusa. B mpomecce  IpoBeNEHUS — HAY4YHO-
UCCIIEIOBATENbCKOM  paboOThl  OBUIM  HCMOJNB30BAHBI ~ METOJABl  OMOXHUMMHH,
OMOOpPraHWYECKOW XUMUM, (PUIHOJOTHH PACTCHHUH, OOMIETPUHATHICE METOIbI
UCCJICIOBAaHUsA, OWOTEXHOJIOTMM PACTEHUH U  MOJEKYJISIPHO-OMOJIOTUYECKHE
METOJIbI (IKCTpAKIUs, MOTPYKEHUE, pa3feieHue, Telb-aJIeKTpodopes, BbIAeICHNE
PHK, II3P). Pe3ynbrarhl 3KCIIEpUMEHTAIBHBIX HCCIIEI0BaHUN 00pabaThIBAINChH HA
KOMIIBIOTEPE  C  HCIOJIb30BAHMEM  NAKETOB  MPUKIAJHBIX  IpOrpamm
«STATISTICA» u «EXCEL».

Hayynasi HOBHM3HAa pe3yJbTaTOB HCCIACAOBAHMA  3aKIIOYAeTCi B
CIEAYIOIIEM:

BIIEPBBIE CHHTE3UPOBAHbl XAJKOHAIOKCUABI U HUX IMPOU3BOAHBIE, & TaKKE
YCTaHOBJIEHBI OCOOCHHOCTH TOBBIIMICHUS YCTOMYMBOCTH O3WMOM TIICHHIIBI K
repounay 2,4-/1 u mopaxkeHuto puTonaToreHaMu;

JoKazaHa  cuHepretuyeckas AG(EKTUBHOCT, MPU  KOMIUIEKCHOM
BO3JICUCTBUU (UTOTOPMOHOB TIIMLUPPU3ZUHOBOMN KHCJIOTHI,
cynpamoiniekymsapueix  (Glinbut, Glinnats), wmukposnemenTHsix (CuproGK)
KOMIUIEKCOB HA MOPAKEHHBIE PKABUMHOM 03MMOM IMILIECHULBI;

YCTAHOBJIEHO KOMIUIEKCHOE TMPOSIBJICHUE AaHTUAOTHOM AaKTUBHOCTH JJIS
npenapatoB CuproGK u XalkoHATOKCHAOB K TepOumumam rpynnsl 2,4-J1 u
AJMCUTOPHOW aKTUBHOCTH, NMOBBIIAOIIEH YCTOMYMBOCTD IPOPOCTKOB IMIIEHULIBI K
CEITOPHO3Y;

BBISIBJICHO, TPEBBINIICHUE KOJMYECTBA MHAOTEHHBIX (putoropmoHoB ABK wu
NYK B pacteHusx moj AeicTBUEM (PUTOrOPMOHOB TIUITUPPU3UHOBONU KHUCIOTHI U
cynpamoinekymsapabix komriekcoB CuproTechGK, CuproGK u xankon3mokcumos
U UX IPOU3BOJHBIX;

JIOKa3aHO, YTO XaJIKOHAIMOKCHIbl TOBBIIIAIOT YCTOMYMBOCTH O3UMOM
MIICHUIBI K OMOTEeHHBIM W a0WOTEHHBIM CTPECCOBBIM (PAKTOpaM B TIOJIEBBIX
YCJOBUSIX U pa3pabOTaHbl BO3MOXHOCTHU UX UCIIOIb30BAHUS B POU3BOJICTBE;
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ycTaHoBiieHO, 4To CuproGK, XankKoH3MOKCUABI YBEIMYUBAKOT KOJIMYECTBO
Oesika M MOKa3aTeau KoJu4yecTBa (DEHOIBHBIX KapOOHOBBIX KHUCIIOT, SIBJSIOIIUXCS
MPOU3BOJIHBIMU JIMTHHUHA U TOBBIIMIAIOT YCTOMYMBOCTH MPOPOCTKOB MIICHUIBI K
CEeNTOPHUO3Y;

IIpakTHyeckue pe3yabTaThl HCCAEJOBAHUS 3aKIIOYAIOTCS B CIETYIOUIEM:

pa3paboTaHbl  mpemapatbl Ha  OCHOBe komiuiekcoB  CuproGK wu
XaJKOHETIOKCUIOB, MOBBIMIAIOMINE YCTOWYMBOCTh O3UMOW MATKOW IIIEHUIBI K
MOPAKEHUIO CENTOPHUO30M.

IPEJIOKEHO HCIOJIb30BaTh BOAHBIM pacTtBop mnpemnaparoB CuproGK mms
MPEANOCEeBHON 00pabOTKH CEMSIH C LENbI0 YIYUIIEHUs MOCEBHBIX KAUeCTB CEMSH
O03WMOM TIIICHUIIBI W TOBBIIMICHUS YCTOWYMBOCTU MPOPOCTKOB K TPUOKOBBIM
3a00JICBaHUSIM;

NPEIJIOKEHO OJHOBPEMEHHOE MCIOJIb30BaHHE KOMIIO3MIIMM MpPEnapaTroB
CuproGK # XaJIKOHSMOKCHJIOB C TepOMIMIOM JJisi CHWXXEHHS TOKCHYECKOTO
JEeUCTBUST TEepOUIUIOB, TIOBBIIIEHUS YCTOMYMBOCTU O3UMOM MIICHUIIBI K
MOPAKECHUIO PHKABUMHOW U CEMTOPHUO30M, TMIOBBIIIEHUS YpOXKas 3€pHA W
yIYUILIEHUs €r0 Ka4eCTBa;

MOKa3aHO, YTO OJHOBPEMEHHOE NPUMEHEHUE KOMIUIEKCa IMpenapaTroB
CuproGK wu xankonenokcuaa ¢ repOunmgamu rpynnel  2,4-D  yckopser
pacuierieHue repOouIuI0B B OCEHHUX JIMCThSX MSATKOW MIICHMIIBI, YBEIUYHUBACT
YPOXXalHOCTb 3€pHAa.

JlocToBepHOCTH pe3yabTaToOB HCCIeOBAHUA MOATBEPKAAETCS
UCITOJIb30BAHUEM aBTOMATUYECKUX CHCTEM M COBPEMEHHBIX HCCIIEI0BATEIBCKHUX
METOJIOB, NAIOIIMX BO3MOXHOCTH perucrpanuu, cOopa u o0pabOTKH, aHaANIM3a
pE3yNIbTaTOB AKCIEPUMEHTOB. BbIBOJABI B paboTe BBIBEIAEHHI Ha OCHOBE
UCITOJIb30BAHUS COBPEMEHHBIX MaTeMaTUKO-CTaTUCTUYECKUX METO/IOB,
CTaTHCTHYecKass  o0pa0oTKa  TOJNYYEHHBIX  PE3YJNbTaTOB  IPOU3BEICHA
BBIYHMCIICHUEM MPOMEKYTOUYHBIX 3HAYEHUUM JOCTOBEPHOTO HWHTEpPBAJa CPEAHETO
3HaueHus npu noMou t-xputepus CthroneHTa. J[0Ka3aTenbCTBO MONTYYEHHBIX
pPE3YIABTATOB OINPEIEIAETCS AKCHEPTHBIMU OLEHKAMHU CHEIUATUCTOB, MPOBEPKOM
pE3yNbTaTOB HCCIENOBAHUA HA TPAKTHUKE, OOCYXKIEHHWEM Ha KOH(PEPEHIHIX
pecnyOIMKaHCKOTO W MEXKIYHapOJHOTO Maciitaba, W3IaHHEeM pe3yJIbTaTOB B
PELEH3UPYEMbIX HaAYUHbIX U3JaHUSX.

HayuyHasi u npakTu4yeckasi 3HAYMMOCTb Pe3yJIbTATOB HCCJIeI0OBAHUS.

HayyHnasi 3Ha4MMOCTh pE3yJbTAaTOB HCCIEIOBAHUS 3aKIIOYAETCS B TOM, YTO
pe3yabTaThl BO3ACHCTBHS CO3JAHHBIX KOMILUIEKCOB B CBSI3U C IOBBIIIEHUEM
(bU3HOIOTHIECKON U OMOXUMUUYECKON YCTOMYUBOCTH PACTEHUN K aOMOTUYECKUM U
OMOTUYECKUM CTPECCOBBIM (paKTOpaMm U repOouruaam (repOunuasl rpynmst 2,4-]1),
SBJISIIOTCST HAy4YHOW OCHOBOM CO3JaHUS M M3YYEHUE MEXaHU3MOB BIUSHUS
MpenapaToB HOBOTO MOKOJIEHUSI B 3TOU 00JacTH.

[IpakTryeckas 3HaUUMOCTb PE3yJIbTATOB UCCIEIOBAHUS 3aKIIOYAECTCS B TOM,
YTO UCIOJIb30BAHUE TMPENapaToB Ha OCHOBE MPUPOJHBIX COCAUHEHUN Jis
MOBBIIICHUSI YCTOMUYMBOCTH U YPOXKAWHOCTU NUICHUIBI M XJIONKA K BHEUIHUM
cTpeccopaM CIOCOOCTBYET MOBBIIMICHUIO YKOHOMUYECKOM 3(h(PEeKTHUBHOCTH.
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Buenpenue pe3yabraToB ucciaenoBanus. Ha ocHOBe HayuHBIX pe3ybTaTOB,
MoJydyeHHbIX Mo KoMmiuiekcaM ['K, XankoHSMOKCHUAOB U UX OHOJOTHYECKOM
AKTUBHOCTH:

3allldTa NIIEHUIBI OT TpUOKOBBIX 3a0oneBaHui mpenaparamMu CuproGK wu
XQJIKOHATIOKCHJIaMH  Ha  TOCEBHBIX  IUIOMIAAAX  BHeApeHsl B HayuHo-
HCCleIOBAaTeIbCKUM  MHCTUTYT 3emuenenus PecnyOonuku Kapakanmakucran
(CnpaBka MunucrtepcTBa ceiabckoro xossiictBa Pecnybnuku Kapakanmakctan ot
27 okts6pst 2020 roga Ne 01/07-2307). B pesynbprare mosiBUIach BO3MOKHOCTD
Hapsily C TOBBIIIEHUEM YCTOWYMBOCTU MIIEHUIBI K TPUOKOBBIM 3a00JIEBaHUSM
MOBBICUThH YPOKaMHOCTH MIIEHUIBI 10 7,5-8,0 1 6,5-7,5 11/ ra COOTBETCTBEHHO;

npenapathel Glinbut, co3nanHplii HA OCHOBE MHAOJWHOBOW >KHUPHOU KUCIIOTHI
mMIUppU3uHOBON  kuciioThl, CuproGK Ha ocHOBE MHUKpOdJIEMEHTa MEIH
ucrionb3oBanbl B mpoekte (C-A-2018-004«Co3nanue OMOTEXHOJIOTHUYECKOM
kowtekiuu TpaHata (Punica granatum L.) u BHenpeHue Oe€3MaTOreHHBIX
IPOPOCTKOBY JIJII MUKPOKJIOHUPOBAHUS IpaHaTa B ycloBusXx in vitro. (CrnpaBka
MununctepcTBa Briciero u cpemHero creruaibHOTO oOpa3zoBaHusi PecrnyOnuku
V36ekucran ot 26 okTsa0ps 2020 roma 3a Ne 89-03-4203). B pesyabrare
MOSIBUJIACH BO3MOXHOCTh TOJIYYUTh IMATOTCHHBIC MPOPOCTKHU TpaHaTa in Vitro moj
nevictuem mipenapatoB CuproGK yckoputh pa3BUTHE OpPraHOB B KaJlIyCHOM
TKaHM;

TEXHOJIOTUSI M3BJICUYECHUS TIIMIUPPU3UHOBON KHUCIOTHI M3 KOPHSA COJIOJKH
UCIIONB30BaHbl B TpoekTe 3a NeA-M3-2019-41 “CoszpmaHue TEXHOJIOTHUH
BBIPAIIUBAHUSI COJIOAKU B YCIOBHSIX 3aCOJCHUS JIJISl MIOBBIIICHUS MPOTYKTUBHOCTH
U YPOKaHOCTH KOPHEBOW CUCTEMBI” ISl TEXHUKU MOIYYESHHS TIUIUPPU3ZHHOBON
KHACTIOTBI M OIIEHKHU KOJHMYECTBA TIIMIMPPU3MHOBON KHUCIOTHI M3 KOpHS TpPH Ha
OCHOBE TMepepad00TKu KOpHEBOM cucteMbl coionku (CrpaBka MuHHCTEpCTBa
Bricmiero u cpeanero cnernuaisHoro oopasoBanusi Pecniyonuku Y30ekuctad ot 2
HOs10pst 2020 roma 3a Ne 89-03-4361). B pesynbTare mosiBUiach BO3MOXKHOCTH
OTIpEJICICHNs] KOJMYECTBA TIUIUPPUSMHOBONM KHUCIOTHI M HANTAJUTh CHCTEMY
MOHHUTOPHHTA.

AnpoGanusi  pe3yabTraToB  HccaenoBaHMid. OCHOBHBIE  PE3YJIbTATHI
MCCJIeI0BaHM ObUTH OOCYKIEHBI Ha 25, B TOM 4ucie 9 B MEXIYHApOAHBIX U 16
pecnyOIMKaHCKIUX HayYHO-TPAKTUYECKUX KOH(EepeHIIUsIX.

Ony0,1MKOBAHHOCTH Pe3yJIbTATOB HUcCHAeA0BaHMsA. OCHOBHbBIE PE3YJIbTAThI
JUCCEPTALMK OIMYOJIMKOBAHBI B 43 Hay4yHBIX padoTax, B TOM uucie 15 HaydHBIX
cTaTeil B )XypHanax, pekomeHnoBanubx BAK PecniyOnuku Y36ekucran u 1 3asBka
Ha MAaTeHT.

O0beM u cTpyKTypa auccepranuu. Jrccepramus cCOCTOUT U3 BBeACHUS, 4
IJIaB, BBIBOJIOB, PEKOMEHAAUMW MPOU3BOJCTBY, CIIHCKA JIMTEPATYPHBIX
uctounukoB. OObeM uccepTary coctapisieT 165 cTpanui.

OCHOBHOE COAEP)KXAHME IUCCEPTALIUN

Bo BBCICHHNHN AUCCEPpTAllHHA 000CHOBaHEI AKTYaJIbHOCTb u
BOCTpGGOBaHHOCTB IMPOBCACHHBIX HCCHGI{OB&HHﬁ, IIOKa3aHbl LOCJIb MW 3aJadu
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HCCJIEI0BAHUS, OXapaKTEPU30BaHbl OOBEKT U MPEAMETHI, TOKa3aHO COOTBETCTBHE
MPUOPUTETHBIM HAINPABICHUSAM PAa3BUTHS HAYKHM M TEXHOJIOTMH pecmyOJuKH,
M3JIOKEHbl Hay4Has HOBU3HA M TNPAKTUYECKUE PE3YJIbTaThl HMCCIEIOBAHMS,
PacCKpbITBl Hay4dHass W NPAKTHYECKas 3HAYUMOCTBH IIOJYYEHHBIX pPE3YJIbTaTOB,
MPUBEACHBI CBEJCHUS O BHEAPEHUU PE3YyJIbTAaTOB UCCIIEIOBAHUSA Ha MPaKTHUKE, 00
OIMyOJIMKOBAaHHBIX PabOTax U O CTPYKTYpE AMCCEPTALUU.

B nepsoii rnaBe guccepramuu  «MHAynMpoBaHHasg yCTOMYHMBOCThH
PACTEHHMH K CTPecCOBbIM (paKTOpamM» Ha OCHOBE JMTEPATYpHBIX HCTOYHHKOB
npuBeAeHa KpaTkas nHdopmaius 00 HHAYLMPOBAHHON YCTOMYMBOCTU PACTEHUM K
BHEIIHUM cTpecc (akTopam. O00O0IIEHbI IUTEpaTypHbIE JaHHbIE 110 XUMHYECKOU
UMMYHHU3allMd, OCHOBAaHOW Ha MKCHOJb30BAaHMM Pa3HOOOpA3HBIX  BEIECTB
OMOreHHOro WM aOHWOT€HHOI'O MPOUCXOXKJIEHUS, HA3bIBAEMbIX JIIMCUTOPAMH,
WHJYKTOPAMU  YCTOWYMBOCTH, AaKTUBATOPAMU WIH HWMMYHOMOIYJISITOPAMH,
KOTOpbIE€ aKTUBUPYIOT 3alIUTHBIE peakuuu. OU4eBUIHO, YTO 3AIIUTHBIE MEXaHU3MBI
MHOTOCJIOWHBI, 1yOJIIUPYIOT APYT APYTa U YCIOKHSIOTCS B MPOLIECCE CONMPSKEHHOU
HBOJIIOIIMM KOMIUIEKCA HUBBIX OPraHu3MOB. ODTH BPOXKJIEHHbIE MHOI000Opa3HbIe
3alllUTHBIE CHUCTEMBI COXPAHWIUCh B TMPOIECCE OBOJIOUMU M MOTYT OBITh
aKTUBUPOBAHbI W YCUJIEHBI TNMaroreHamu, ¢urodaraMu, a TakKe KOMIIOHEHTaMH,
KOTOpbIE HE SBJAIOTCA MNPOTEMHAMHU WM TMPOCTHIMU HEOPraHUYECKUMHU U
OpraHWYeCKUMHU BenlecTBaMU. KOMIOHEHTBI, ACCOLMUPOBAHHBIE C 3aALIUTOM,
OTIIUYAIOTCSL Pa3HOOOpa3HeM CTPYKTYpPBI U CIOXKHOCTHIO. M310keHO 00CyKIeHue
POJIM AIUCATOPOB MPHU PETYIISIIUU POCTA PACTEHUN U Pa3BUTHUS U NPH MOBBIIIEHUN
UX YCTOMYMBOCTH.

Bmecre ¢ Tem oOcyxkmaercs BOMPOC O OHOJOTUYECKON «IICHHOCTU
MOBBIIIEHUSI YCTOMYMBOCTH, KOTOpasi BhIpakaeTcsl B BUJIe (PUTOTOKCUYHOCTH psijia
AIUCUTOPOB M CHIKEHUS  NPOAYKTUBHOCTH  pacteHuil.  Ilockonbky
WHYIIUPOBaHHAS YCTOWYHUBOCTH SBIISICTCS OMOJIOTHYECKOMN peakiuei, oHa J0KHA
OBITh TOABEP)KEHA CEJICKIIMOHHOW CTPAaTEeTMU CBEJEHHUA K MHUHHUMYMY €€
HETaTUBHBIX MOCIEACTBHUI N1 arpOHOMUYECKU 3HAYMMBIX MPHU3HAKOB PAaCTCHUI.
O4eBuAHO, JOJDKHA CYIIECTBOBATH BO3MOXXHOCTh TIOBBIIICHHS €€ oOmei
3 PEKTUBHOCTH, HO TPU 3TOM HEOOXOJAUMO ONPEACIHUTh CTEIEHb BO3MOXKHBIX
KOoJeOaHWii OTBETHBIX pEaKluii Ha WHAYNHUPYIOIIee [EWCTBHE CpPEAH COPTOB
KYJbTYpP U UX TUKUX COPOJAUYECH.

Bo BTopoii rnaBe auccepranuu “CuHTe3 H (PM3UKO-XUMHUYECKHE CBOMCTBA
HHAYKTOPOB  00/1e3HOYCTOMYMBOCTH PpPAaCTeHHMl W MeTOAbl H3yYeHHS
OMOJIOTMYECKHX CBOWCTB” W3JI0KEHBI OOBEKTBI M METOIbI IPOBEIACHHBIX
uccienoBannii. [IpuBeneHsl cBeleHUS O CTPYKType/QyHKIUU (UTOTOPMOHOB H
CUHTE3UPOBAHHBIX CYIPAMOJICKYJISIPHBIX KOMILJIEKCAX TNIMIIMPPU3IUHOBOM KHUCIOTHI
¢ (UTOrOpMOHAMHM KHHETWH, WHIOJHWII MACJISTHOW KHUCIOTHI, HAQTUI YKCYyCHOU
KHUCIIOTHl U WHIOIWI YKCYCHOW KHCIOTHI, 21-0eH3un-oKcu-3,4-mponuiaeHInOKCH
xankoHamokeuael,  3-(1,4-0eH3oau-okcaH-6-m)-7-MeTokcuxpomona,  21-OR
XallkoHOB M 21-OR XankoHATOKCUABI, O 3HAYCHUH (POPMUPOBAHUS MEXaHU3Ma
YCTOMYMBOCTU PACTEHUSI B OTHOIIECHUU BIMSHUA CTpecc-(hakTOpOB, a TakkKe O
3HAQYEHUU MPUPOJAHBIX U CUHTETUYECKUX KOMIUIEKCOB B (HOPMUPOBAHUU
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MEXaHW3MOB YCTOWYMBOCTH pAcTeHUs K BIUSAHUIO cTpecc-(pakTopoB, O
MOJIOKUTEIFHOM BIIMSIHUM WX Ha POCT M Pa3BUTHE PACTCHUS.

[IpuBeneHsl pe3ynbTaThl MOJMYYEHHSI CYNPAMOJIEKYJSIPHBIX KOMILJIEKCOB
MoHoaMMoHuneBoid  coan  3-O-(2-O-B-D-riokypononupano-3mn)-p = -D-
IJIIOKYPOHONIMPaHo3uaA-3- B -rugpokcu-11-okco-12-EH-18 B -H,20 P -osean-
30-0B0O# KHCJIOTHI C HHAOJTHIMACIAHON KUCJIOTOI.

Kommuiekc momy4aercs B3aUMOJEHCTBUEM HWHIOIWII MACISHOW KHCIOTHI
(UMK) ¢ monoammoHwueBo# combto 3-0-(2-O-B-D-rmrokypono-nupanosun)-fB-D-
[IIOKYpOHONUPaHo3uI-3-B-ruapokcu-11-okco-12-en-18B-H, 20B-onean-30-oBoit
kucioroit (Glinbut):

(|)H ------------------ o]
C3Hg-C——0r~=~~-- F-NH,0—C
(0]
| x3H,0
N OH OH
H
COOH e}

5

CymnpaMoneKyasipHbIii KOMIUIEKC MOHOAMMOHHUEBOM COJIM TJIMLIUPPU3IUHOBOU
KHCJIOTHI C MHmoaMI MacisHou kuciotoi (Glinbut) monydaror B nBe craguu: Ha
NEPBOM CTAaAUU MOJYYalOT MOHOAMMOHHUEBYIO COJIb TNIMIIUPPU3UHOBOW KHUCIOTHI,
Janee TpU  B3aUMOJEHCTBUM C  HWHJOJIMACISHOM  KHCIOTOM  oOpasyercs
npeajiaraeMblii KOMIUIEKC.

Cympamonekysipueiii - kommuieke ['KicMMK  (2:1)  Obpln1 XUMHYECKH
UAeHTU(DHUITUPOBAH C TOMOIILI0 MeTona uHpakpacHou (MK) - crnekTpockomnuu.
[Ipu »TOM mporecc aHanmu3a OBUT OCYIIECTBIEH HA OCHOBE B3aMMHOTO
conoctapiieHus MK-cnektpoB ucxomaubix npoaykroB (I'K m MMK) u koHeyHoro
MPOAYKTa — TO €CTh, cynpamoiiekysgpHoro komiekca 'K:MMK (5:1).

Ha 1-pucynke npuseaensl HNK-®ypbe cHekTpsl CynpamoJIeKyJISpHOTrO
komruiekca ['K ¢ B-unmommi-3-ykcycuoit kucnoroit (MMYK) B orHOmenusix 4:1.

B »kcnepumenTtax BbIsiBiIEHBI caenyromue xapakrepuctukun HNK-®Dypee
CriekTpoB cymnpamoliekyisipaoro kommiekca ['K:MVYK (1:4). B Tom uucne, B K-
®ypbe cnekTpax cynpamoiekyisapHoro kommiekca ['K:MYK (1:4) ormeuens
COCTOSIHMSI CMEUIEHUS psJa BAJICHTHBIX 30H IO OTHOUIEHUIO K IMOKa3aTelsiM
MEpPBBIX  areHTOB.  BBIABICHO  MOTJIOMIEHWE  BaJEHTHBIX  KOJIEOAHWH,
cootrBeTcTBytomux rpynne —OH, B 3one 3243 oM CyIIPaMOJIEKYJIAPHOTO
komriekca ['K: YK (1:4) 1 94T0 3TO COCTOSIHUE CBUIETEILCTBYET 00 00pa3oBaHUH
BOJOPOJHBIX TMYyYKOB. Takke, B COCTaBe CyINpPaMOJEKYISIPHOTO KOMILIEKCa
I'K:MYK (1:4) 30ub1 mornomenus myakoB C-O-C u C-OH B coctosamu 1031 oM '
MMEIOT BUJI MHTEHCUBHBIX MUKOB. [Ipu 3TOM, OTMEYEHO, YTO 30HA MOTJIOLICHUS
kapOokcmibHbIX Tpymn C=0 'K e uzmensercs.
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55 — CRTYK (4:1) CYNPBMONERYNRPDHBIN KOMNAEKC

P -Mngonuna-3-yrcycran kmcnorta (UMY K)

Kosdmupent nposoaumoct (%)

4000 3500 3000 2500 2000 1500 1000 450

Undpel amanasoHos koneGanusa (cwvt)

Puc.1. UK-®ypsbe cnekTpsl cynpamMosekyasipHoro kommaekca IK:B-ungonunia-3-ykcycnas
kuciaora (MYK)

CunTe3epoBaHue 2'-0eH3WI0KCH-3,4-PONEJIeHAHOKCHUXATKOHIMOKCUIO0B.
OmarM W3 CcnocoOOB TPEBpallleHUs XalTKOHOB B H30(JIaBOHBI  SIBISETCS
NeperpynnupoBKa XaJIKOHATIOKCHIOB, TPOUCXOASAIIAs IMOJa BIUSHUAM ddupara
TpexdTopucToro d6opa.

Hcxonaple OEH30/MOKCEIaHOBBIE aHAJOTH 2'0SH3MIOKCHXAIIKOHA JIETKO
00pa3yrTcs B pe3ysbTaTe MISJIOYHON KOHJICHCAIUH 2-0eH3MIOKCUIIETO()EHOHOB C
7-hbopmmiioen3oauokcenanom-1.5. HeoOGxoaumele aiisi 3TOW MeperpynmnupoBKH
XaJTKOHAMOKCHIBI OOBIYHO TIOJIYYarOT OKHCJICHHEeM 2'- OCH3WIOKCHXAIKOHOB C
NIEPEeKUChI0 BOJIOPOJIa B IeNo4uHOM cpene. [Ipu B3amMozaeiicTBum xankoHOB | ar C
MEPEKUChI0 BOJIOPO/Aa B IIEIOYHOW cpejie 00pa3yroTcss C XOPOIIMMH BBIXOJAMHU
smokcunbl |l a-r. beH3onokcenmanoBbie aHAIOTH XaJIKOHOB | @-T KpucTammaeckue
BEIIIECTBA KEJITOTO WM OPaH)KEBOTO I[BETA.

H,
OCH,C H, OH O OCH,Cy
+
o o
R o

a -r
H o,/on .:O OCHCeHs ‘:© > (CH,),08F,

ila-r l NH,NH, a-r
OCH,CH,

a R=H
»: R=5F
r: 4-OCH,

XOopoImo pacTBOPUMBIE B OPraHUYECKHX PACTBOPUTENAX, OHH HMECIOT
JIOCTATOYHO BBICOKHE TEMIIEPATYphl IUIABJICHUSA. DMOKCUALI |l a-T B OTiM4uu ot
HCXOJIHBIX XaJIKOHOB | @-T OecIBeTHBIE KPUCTAUTMYECKHUE BemiecTBa. B crekTpax
[IMP xankonoB | a-r HaOIIOAAIOTCS XapaKTEPUCTUUECKUE CUTHAJIBI 0J1€()UHOBBIX
IIPOTOHOB XMMHUYECKHE CABUTH KOTOPHIX Jieskat B odmactu 7,0 8,0 m.a. 3HaueHue
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KCCB (J=15,8 16,1 ') cBUAETENLCTBYET O TPAHCOMTHONW KOH(UTYpallMU BCEX
MOJIYYEHHBIX XaJIKOHOB.

B cnektpax HMII snokcunoB |l a-r ¢ Haubosee xapakTepHbIMU CUTHaJaMU
ABJIAIOTCS. TMHKUM METHHOBBIX IIPOTOHOB OKCHPAHOBOTO LHMKJA, KOTOpPbIE
NPEICTaBIAIOT cobo ayonersl C HeOombimon KCCB (J=1,76 1,83I'u). Onun u3
MUKOB pacnojioxeH npu 4,24-4,26 m.x., Bropout - mpu 4,30-4,35 m.j.

B pesynbpraTe mneperpynnupoBku (2) snokcuaoB |l a-r mox BiusiHUEM
sadupara TpupTOpUCTOro O0pa C HEIMIOXMMU BBIXOJAMHU OBUIM MOJy4eHbl 1.5
0EeH30/1MOKCEeNaHoBbIe aHanoru n3o¢aaBoHoB 11 a-r.

B cnekrpax IIMP uzodmnasonos |l a-r B Hanbonee cirabom mose moraomaroT
npotousl 2-H wu 5-H XxpoMoHOBOro mukia, HUCHOBITHIBAIONIME Ha cede
JI€39KpaHUpIOLIee BIUSHUE aTOMOB KUCJIOPOAa MUPOHOBOIO KOJIbLIA.

Taoauna 1
Xumcasuru B cnekrpax IIMII 2! - 6en3uiokcn 3,4—ponmieHIHOKCUXAJIKOHOB
Coenn Cnextp IIMP, 6.M.1(K.I" TC)
HEeHUA . IIpoTonsl
IIpotonbl peHoNBbHOM YaCTH
68H302]I/IOKC€H3HOBOF0 HUKJIA
-2-0- Ry R> Rs 6-H COCH=CH |6-H | 8-H 9-H O-
LCH.- d.d(15-16) (CH:):0
CesHs- T.KB
la 5.16- | 7.5- | 7.5-6.9 | 7.5-6.9 7.70 28-7.6 7.5- 7.5- 6.86d 4.24:2.
7.35 | 6.9 M 6.9 | 6.9 (8.0) 21
I B 5.12 M 6.8:7.4 | --——--—-- 6.8-7.4 | 7.16:7.56 6.8-7.4
7.35 | 6.8;7. M - M 6.8- | 6.8- M 4.24:2.
It 5.13 7 3.86 7.85d | 7.23;753 | 7.4 7.4 6.86 22
734 | M 6.57 | (9.0) M| M
6.50d d.d 6.86 | 7.05 4.234;
(2.5) (9.0;2. 2.2
_ 5) o
B3anmopeiictBue 2'-0eH3MIOKCUXOIKOHAMOKCHA0B |l ar C ruapasuH-

TUAPATOM COTPOBOXKIACTCS PACKPBHITHEM OKCHPAHOBOT'O KOJIbIIa U 0Opa3oBaHUEM
MPa30JUHOBOTO HMKJA. Tak, HENMPOJOJLKUTEIbHOE HarpeBanue »mokcuaoB Il a,r C
TUJPA3UHTUIPATOM COINPOBOXKAAETCS PACKPHITUEM OKCHUPAHOBOTO KOJIbIIA U
oOpa3oBaHreM 4-TUpOoKCUNUpa3zoInHoBoro nukia 1V a,r.

B Tpertneii rnaBe aquccepranuu mo Ha3BaHuEeM «BbHOIOrHYecKH AKTHUBHbIE
BellleCTBA B KadyecTBe HHIAYKTOPOB 00/1e3HEYCTOWYMBOCTH M PeEryJsiTopoB
pocTta pacTeHWil» TIPUBEACHBI PE3YJbTaThl 1O  YIPABJICHUIO  Pa3BHTHUS

¢buTOMATOreHOB B TMPOPOCTKaX MIIeHUIbl Kommuiekcamu ['K kak wuHAyKTOpamu
YCTOMYUBOCTH.

[IpuMeHeHne OUONOTMYECKH AaKTHUBHBIX BELIECTB HAa CTAJMSIX OHTOrEHE3a
pacTeHuil MyTeM MPEeAnoCeBHON 00pabOTKH CeMsIH M ONPHICKUBAHUE B CTAAMSIX
BEr€TaTUBHOTO PAa3BUTHUSL TMO3BOJISIET MOBBICUTh HMHTEHCUBHOCTH OOMEHHBIX
mporieccoB u Oosiee 3P(HEKTHBHO HCIIONBH30BaTh 3allaCHBIE BEIIeCTBa CeMeHH. B
pe3yJibTaTe aKTUBUPYETCA POCT MPOPOCTKOB, HUX PA3BUTHE, I[OBBIIIACTCS
KU3HECIIOCOOHOCTD U, KaK CIIE/ICTBHE, MPOIYKTUBHOCTh PACTCHUH.

N3yuenne B 1a0OpaTOPHBIX YCIOBUSX POCTPETYIUPYIOMIEH aKTUBHOCTH
AK30I€HHBIX PETYJATOPOB pPOCTA HA HAYaJIbHBIX J3Tamax pa3BUTHS PACTEHUMU
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MO3BOJISIIOT ONpEeAeNUTh 3P(EKTUBHOCTh UX BIUAHHUS HA IOCEBHBIE KauecTBa
CEMsIH, CHU3UTh YPOBEHB IIOMEX CO31aBAEMbIX IKOJIOTUYECKON JUCIIEPCUECH.
Taoauna 2
Bausinue npenaparoB Ha MOCeBHbIC KA4eCTBA HH(PUIMPOBAHHBIX
CeMSIH 03MMOM NINEeHUIbI

Bapuanr omnbita Bcxoxects, % AIHra, Vv Macta IpOpoCTXOD, MI
no0Oer | KOpHU nober KOPHHU
KOHTpOJIb (BOJA) 60 20 17 4,0 2,0
CuproGK 80 28 27 4,5 2,9
CuproTechGK 100 27 36 4,4 2,8
XaJIKOIMOKCHIBI 100 48 55 5,2 41
T™T] 74 54 58 5,8 4,5
HCP 0,95 18 15 18 0,7 1,1

OnpeneneHne  pOCTOCTUMYNIHPYIOIIEH W QYHTHIIUAHOW  aKTUBHOCTH
MOJIYYEHHBIX KOMIUICKCOB IMPOTHUB TPUOKOBBIX 3a00JI€BaHHM B J1aOOPaTOPHBIX
YCIIOBUSX, TPOSIBUI HHTEpeC K TrIyOOKOMy WH3y4deHHUIO ux BiusHus. OtbOop
HanboJiee aKTUBHBIX KOMIUICKCOB, TMPOBEJCHUE JCISHOYHBIX OIBITOB C
BBIOpAHHBIMU KOMIUIEKCAMH B YCJIOBHUSX 3apakKCHUS P)KaBUMHOU U 6€3, MO3BOJISET
OCYHIECTBIISITh MOA00p 3(PheKTUBHON H03bI, HAPAOOTKU YKPYNMHEHHOW NapTUH
nperapara u npoBejieHrne paboT Mo cTaHgapTH3AIUH.

JlaGopaTtopHble UCIBITAHUSA MOKA3alld, YTO 00pabOTKa CEMsH, MOPaKEHHBIX
IpUOKOBBIMU 00JIe3HAMH, HCCIIeTyeMbIMU npernapaTamMmu CuproGK,
CuproTechGK u xankosmokcuaaMH, MoBbImana BcxokecTs cemsH Ha 20 — 40%, a
TMT/ - Ha 14 % B cpaBHEHHMH C KOHTposieM. B BapuaHTe ¢ NpUMEHEHHEM
CuproGK ormeuaeTcsi yBeauM4eHHE JJIMHBI KOpHEH M TOOETOBOM CHCTEMBI
MPOPOCTKOB 03uMOM mieHuIsl Ha 58,8 % u 40 %, u ux maccel - Ha 45 % u 12,5
%, COOTBETCTBEHHO, B CPAaBHEHUHU C KOHTPOJIEM.

B Bapuante ¢ mpumenennem CuproTechGK moxkasarenb JIMHBI KOpHEH U
no0OeroBoii cucTeMbl MpopocTka yBenuunBaercs Ha 111 % u 35 %, u ux macca -
Ha 40% u 11%, COOTBETCTBEHHO, B CPABHEHUU C KOHTPOJIEM.

CnenoBatennbHo, CuproTechGK B Oombiieii Mepe aKTHBHPYET pPOCT
KOPHEBOM CHCTEMBI IIPOPOCTKOB CEMSIH 03MMOM mieHuIsl, uem CuproGK.

Biiusinue KOMIJIEKCOB HA pa3BUTHE cenTopuo3a miueHunbl. O6paboTka
ceMsH pa3znuuHbiMu BAB oxa3zana BiausHME W HA PENPOIYKTUBHBIE IMPOLIECCHI
pacTeHuil, a TakKe Ha UX YCTOWYMUBOCTH K JECHCTBUIO MATOTEHOB U a0MOTUYECKUX
cTpeccoBbiX ¢akTopoB. Haunbornee 3ameTHBbIC pa3nuuus B CTEIICHH MOPAKECHUS
BO30yAHMTENIEM CENTOpHO3a OTMEUEHBI MpH 3a00JICBAaHUM MIICHUIBI. Y YUTHIBAS,
YTO YCTOMYMBOCTH MUIEHHUIIBI K CENTOPUO3Y MO JIUCThSIM HE COBIAJAET, OYEHb
BaXXHBIM SIBJIICTCS TOT (DakT, uro pacteHus, oopaboranneie CuproTechGK u 2!'-
oensuinokcu-3,4-nponuneHanokcu xaakonsnokcugamu (la-r, lla-r, 1ll1a-6, 1Va-0),
MMeEJI MEHbIIIE TOPaKEHHbIX PACTECHUH.
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Puc. 2. UHTEeHCHUBHOCTD 3aPsAKEeHHOCTH BO30Yy/UTE/IeM CeNNTOPU03a
HAa 00padOTAHHBIX JMCTHAX MIIEHUIIbI

OcoOblii MHTEpEC BBI3BIBAET TOT (PAKT, YTO Ha OOPaOOTAHHBIX PACTCHHUSX
MIICHAIBI 3HAYUTEIIBHO CHIIKACTCS PEHPOAYKTHBHAS CIIOCOOHOCTH IMAaTOTECHOB.
Tak, TpH HCKYCCTBEHHOM 3apaX€HWU JIUCTHEB BO30OYAMTENIEM CENTOPHO3a
KOJIMYECTBO  OOPAa30BaBIIMXCS  PEHPOAYKTUBHBIX MpOHAarysl Ha  CAWHHILY
NOpaXEHHOM TOBEPXHOCTH B BapuaHTax o0paboTku 2'-GeH3uiiokcu-3,4-
nponuieHarnokcH xankomsnokcuaamu (la-r, lla-r, 1lla-6, 1Va-0) okaszamnocs B
1,6+1,9 paza, a npu oobpabotrke CuproTechGK u CuproGK B 8,8+13,3 pasa
MEHbIIIE TI0 CPABHEHHIO C KOHTPOJEM (pHcC. 2). DTO 3HAYUT, UYTO, HE MPEIMATCTBYS
MOJHOCTHIO MPOHUKHOBEHHUIO MATOr€HA B TKAHU PACTECHHUS U €r0 Pa3BUTHS B HHUX,
00paboTKa MPUBOAUT K CYHIECTBEHHOMY CHIDKCHHIO O0IIero WHQEKIIHOHHOTO
GoHa B TOMYJNANHMA W TIO3BOJSET MPEIOTBPATUTH AMUPUTOTUHHBIA XapakTep
pa3BUTHS 3a00JIEBaHUSI.

3aMeTHOE yrHETEHHE IeHepaTUBHOW (DYHKIMU B IIEJIOM HAOIIOMANOCH IS
BCETO KOMIUIEKCA Pa3IMuHBIX TPHOOB, Pa3BUBAIONINXCS Ha TIIICHUIIE.

Hccnenopanne Bausinusg Glinbut Ha poct W pa3sBuTHE IIIEHHIbI.
OmnpenerneHne aKTHBHOCTH KOMIUIEKCAa MPOBOJMIIOCH Ha OTEUECTBEHHOM COPTE
neHunbl «Jlyctnuky. s onpeneneHus OMOJIOrHYecKON aKTHBHOCTH KOMILIEKCa
Glinbut moceBubie Marepwanbl (3€pHa) MPOTPABAMBAIM M ONPHICKUBAIH B
BETCTAIMOHHBIX MTEpHoaX. B kadyecTBe KOHTPOJIS UCTIOIB30BAIN BOMY.

[lepen moceBoM 3epHa mieHUIBI copta «JlycTnmk» oOpabaTwiBaid W3
pacuera: 1 ToHHa 3epHa pactBopoM Glinbut B xornenTpamun 10°M B 20 muTpax
BOJBI. [IpOAOKUTEILHOCTS MPOTPABICHHSI 3€PSH IIICHHIBI COCTaBIsieT 10 |
gaca. [IpoTpaBieHwe TPOBOAUTCS JO IOCeBa 3epeH MmmeHuIsl. llocie
MIPOTPABIICHUST 3€PHA MIICHUIIBI YITaKOBBIBAIOTCS B OyMaKHBIC MEIIKH, KOTOPBIC
MOXXHO XPaHHTh B CYXHX IOMEIICHHSIX J0 MMoceBa B TeueHWe 1 Mmecsua. Iloces
3epeH MueHusl mpooanian u3 pacuera 200 xr Ha 1 rekrap. Uepe3 7 nHeun Benn
(deHoNornIecKre HAOJIFOICHUS 32 POCTOM U Pa3BUTHEM ITIICHUIIBI.

[Tpopocmirie pocTkH MHICHHUIB «/[yCTIMK» ONPBICKUBAIN C IOMOIIBIO
pydHoro panueBoro ammnapara Forte OI'-12 (mpousBoacTBo YkpaumHa) pabouum
pactBopom Glinbut (10®M) u3 pacuera 400 n1UTPOB HA OIMH TeKTAp MOCEBHOIL
wiomanu (Pe3ynbTaThl npencTraBieHsl B Ta01.3).
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Tabauua 3.
Bunsinue cynpamonekyasapHoro komiiiekca Glinbut na pocr

U pa3BUTHE NMIIEHULbI cOpTa «/lycTaHK»

Bricora KonuuectBo | Macca (r.) | Komuuect Macca
pacTeHuit KYILEHUS 3epHaB 1 | Bo3epen B | (r.) 1000
Hcnonb3yemsbie CM. LIT. KOJIOCKE 1 xonocke 3epeH
fiperiapata BapuaHTBI 5KCIIEpUMEHTOB
(A) O6paboTka (poTpaBiICHUE) 3€PEH MEePe]T TOCCBOM
Kontpous (H,0) 93,5+0,3 1,9+1,1 1,6+0,5 23,7+1,4 | 40,3+1,6
S (107'M) 98,2+0,1 2,6+0,6 2,0+0,7 27,8+1,3 | 46,241,8
Glinbut (10°Mm) 98,7+2,5 2,5+0,5 2,2+0,6 27,3+1,5 | 459+1,9
(b) OnppickrBaHN€e BO BpEMs BET€TaTUBHOTO MEPHOIA
Kontpous (H20) 94,0+0,3 1,8+0,5 1,7+0,4 24,842,3 | 41,0+£2,6
Srmun (107M) 102,8+0,4 2,8+0,3 2,2+0,5 28,4424 | 46,1421
Glinbut (10®°M) 102,5+0,5 2,9+0.5 2,240,5 29,4+1,3 | 45,8+1,8
(B) O6paboTka 3epeH nepej MoCeBOM U ONPHICKUBAHUE B BET€TAaTUBHOM MEPUOE
Kontposs (H20) 94,7+0,34 1,9+0,3 1,7+0,3 24,6+1,7 | 39,8425
Srmmn (107M) 106,1+0,29 2,9+0,3 2,5+0,8 34,4£0,6 | 48,5+1,6
Glinbut (10°M) 105,8+1,03 3,140,4 2,640,8 34,8+0,4 | 48,3+3,4

W3 naHHBIX, TpUBEAEHHBIX B Ta0J.5, BUAHO, YTO CYNPaMOJIEKYISPHBIN
KoMmIuiekc MoHoammonueBoit conu 'K ¢ unmonuamacisuoit kuciaoroit (Glinbut),
o0nazaeT BHICOKOMH OMOJOTHYECKON aKTUBHOCTHIO U OKA3bIBAET CTUMYIIUPYIOLIUN
sbdexT Ha poCcT W pa3BUTHE MIIEHULBI, KOTOPHIH CHJIBHO OTIMYAETCS IO
CPaBHEHHIO C KOMMEpPYECKMM TpemnapatoM «OnuH». buonormdeckuit s@dekr
Glinbut cxomen ¢ TakoBBIM I Tpenapara «MUH» 0 BCEM IOKa3aTelIsaM (POCT
IPOPOCTKOB, KOJIMYECTBO KYIIECHHS U Macca 3epeH) U Ha BCEX CTauAX 00padoTKU
— TPOTPABJIICHHS M OIPBICKUBAHMS, OJHAKO JTOT A(M(EKT JocTUTaeTCs NpH
UCIIOJIb30BAaHUU TIpenapaTa B KOHIEHTpaluu, kKotopas B 100 pa3 Huxe, ueMm
«Omuny. bonee toro, mpeumymiectBoM Glinbut sBisieTcs, To 4TO 3TOT Tpenapar
MPUPOAHOTO TPOUCXOKACHUS M HE 001a1aeT TOKCUYSCKUMU CBOWCTBAMH.
Crnenmyer OTMETHTH cyliecTBeHHoe npeumymecTBo Glinbut kotopoe 3akmouaeTcs
B TOM, YTO TMPOIIECC €r0 TMOJYyYEeHUS Ha 5 CTaJAWii MEHbIe, YeM JJIsl mperapara
«Onun».

Jlanee mpoaHANIM3UPOBAHO BIUSHUE CYMPAMOJICKYISPHBIX KOMILIEKCOB
I'K:®I' (MYK, HVYK, MMK, kuHETMH) Ha IMOKa3aTelld BCXOXKECTU-PA3BUTHS
pactenuii. Hwke mnpuBeneHBI 3HAYCHHS] BIUSHUSA  CYNPaMOJICKYJISPHBIX
komiuiekcoB I'K:®I' (MYK, HYK, UMK u kuHEeTHH) B NOJIEBBIX YCIOBHUSX Ha
COCTaBHBIE AJIEMEHTHI TOKa3aTeNsl ypOKAUHOCTU copTa MIIeHUIbI (Tabi.4).

[Ipy 3TOM OTMEYEHO, YTO MOKA3ATEIN YPOKAWHOCTU MIIEHUIIBI HA 3aJaHHOU
eauHuIe womann 10 ~50% r pacCUUTHIBAIOTCA B CBA3U CO 3HAYEHUEM TIIOTHOCTH
pacTeHuii, 00pa3yIoluX KOJIoC.
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Tabauuna 4

Bausinue cynpamoliekyasipabix komiiekcos I'K:@uroropmonsl (MYK,

HYK, UMK u KMHETHH) B I10JIEBbIX YCJI0OBUAX HA COCTABHbIC 3JIEMEHTbI
nokasareJieif ypo:kaiinoctu copra nmenuusl «Kpacuogap-99» (M+m)

Bhicora YucJo Yuciio Nomna KoaunuecTB Macca
Bapuantnbi acrerns | MPOAYKTHBHBI | KYCTOB B conoca 0 3epeH B 1000
3chepnMeHTa p (MM) X paCTelelﬁ paCTeHH (MM) KO0JI0Ce Il[TyK
(wTyx/m%) U (IITYK) (mTyK) 3epeH (1)
Kontporms | 924,6+5.4 463,8+6.8 34+12 | 85,743.4 32,5438 38,8+7.4
. . *
TKHYK (1) | 600 313 g0 47630460+ | 3.600.4%% | 100F04" 143 016 3un | 42 81674+
100 MKM *
TICHYR (D) | 950 415 040 471 304.0%% | 4.100.4%% | 103,464,754 41,5:6.3%% | 40,546,7+*
100 MM
TKHMK (S1) | a6 516 044 468,445.3%% | 384274 | 04244,5%% | 34244.4% | 39445 8%+
100 MM
TKCKHHETHH | 4, 5 0 ool 478 40d 5%+ | 3.701.8%% | 102,446,854 42.7452%% | 41043 7%
(4:1) 100 MmKkM

[Tpu aToM mokazartenb ypokaitHocTH coctaBiser 58,5+2,6 m/ra (100%), nmpu
o0paboTke 3epHa nepes nmoceBoMm B 100 MkM KOHIIEHTpAIUH, a TAKKE MIPU METOJIC
pacnbUieHUsT pacTeHU B (a3e 3aBs3eld B IMEpPUOJC BETCTAllMM B YCIOBHUSAX
oopabotku ¢ I'K:MYK (4:1), TK:HYK (4:1), TK:MMK (5:1) u I'K:Kunerunom
BBISIBJICHO, YTO TOKA3aTelb YPOXKAHHOCTH B OTHOIIICHHH K KOHTPOJIFO TTOBBIIIACTCS
Ha 51,9% (88,9+3,7 w/ra); 35,4% (79,2+3,4 wra); 7,9% (63,1+4,5 w/ra) u 43,9%
(84,2+5,8 1/ra) coorBeTcTBeHHO (pHc.4b).
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Puc.3. Bimsinue cynpamosiekyJasipabix komiuiekcop I'K:®@I' (UYK, HYK, UMK n
KMHETHH) B MO0JIEBBIX YCJIOBHSAX HA KOJMYECTBO PACTEHUI B OTHOLLIEHMHU K eJUHUIIE
10U (HITyK/MZ) (A) n Ha ypoxkaiiHocTh (B) mmennus copra “Kpacnonap”: A. Ha ocu
OpPJIMHAT — KOJIMYECTBO PACTCHHM (IHTyI</M2); b. Ha ocu opaunar - ypoxaitHocts (1/ra) (* -
p<0,05; ** - p<0,01).

B xome mnpoBeneHus HCCIEAOBaHUN OCYIIECTBICHO W3YyUYECHHUE BIIUSHUS
cynpamoniekynsapubix komimiekcoB ['K:®I' (MYK, HYK, MMK wu kuHeTnHa) B
7a00paTOPHBIX YCIOBUSAX HA TIOKA3aTeM BCXOXKECTH XJOMm4aTHUKA copra «C-
4727». W3 mnonaydeHHBIX pe3yabTaToB (TabN.5) MOXKHO OTMETUTb, YTO IO
BIIUSHUEM cymnpamMosiekyasipHeix komiuiekcoB ['K:®I' (MYK, HYK, UMK wu
kuHeTuH) (100 MkM) B 11a0OpaTOPHBIX YCIOBUSX B OTHOIIEHHWH K KOHTPOJIIO
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MOKa3aTeIu JUIMHBI cTeOIs XxaomyaTHuka copta «C-4727» (cm), AMUHBI KOPHSI (CM)
M Macchl popocuieil 0uoMacchol (I') MOBBICUIIMCH B 3aMETHOM CTEIEHH.

B ycnoBusix sKcnepuMEHTa CTENeHb MPOPACTaHUS CEMSH XJIOMYaTHUKA B
KOHTpOJIbHON rpymnmne Ha 10-cytkm coctaBuna 82,4+3,4%, B  ycCIOBUSX
skcniepuMenTanbHoro 3acojeHus (NaCl=200 mM). OTmedeHo, 4TO 3HAYEHHE
ATOTO MOKa3aTess CHU3MIOCH Ha 36,5+4,2%.

Tabauuna 5
Bausinue cynpamosiekyasipabix komiiekcos I'K:®@I' (MYK, HYK, UMK u
KMHETHHA) B J1a00PATOPHBIX YCJIOBHAX HA MOKA3aTeJH BCX0KECTH CeMIH
xjomyaTHuka copra «C-4727» (Gossypium hirsutum L.) (M+m)

Macca npopociuei
Jdnnna Jdanna
JKCNepUMEHTAIbHbIE onomaccsnl (T)
credJis KOpPHS
BAPHUAHTHI Bo Bnaxxnom B cyxom
(cm) (cm)

COCTOSIHUU | COCTOSIHUM
KonTposb 5,4+0,08 | 3,2+0,04 2,34+0,06 0,45+0,02
I'K (100 MmxM) 4,6+0,04 | 2,8+£0,03 2,12+0,04 0,36+0,02
NYK (100 MmxM) 7,3+£0,05 | 4,7+0,02 4,25+0,05 0,54+0,03
I'K:MMYK (4:1), 100 vmxM 7,6£0,04 | 5,2+0,01 5,05+0,03 0,63+0,02
I'K:HVK (4:1), 100 vmxM 3,7£0,01 | 3,7+0,02 3,39+0,03 0,44+0,04
I'K:IMK (5:1), 100mMxM 5,5+0,02 | 3,3+0,04 3,48+0,06 0,37+0,03
I'K:Kunerusn (4:1),100mxkM| 7,2+0,01 | 5,1£+0,02 4,08+0,04 0,55+0,02

IIpumeuanue: *- cTeneHb CTATUCTUYECKONW TOCTOBEPHOCTH B OTHOILIEHUHM K KOHTPOJIIO

p<0,05, **-p<0,01 (n=3-4).

B ycnoBusx skcnepumenTtansHoro 3aconeHus (NaCl=200 mM) BbIsSBIICHO,
YTO B YCJIOBHUSX WHKYyOaluMu cympamoJieKyssipHbiX kKomruiekcoB ['K:®I' (MVYK,
HVK, UMK u kunetun) (100 MxM) cTeneHb MmpopacTaHusi CEMSIH XJIOIMYaTHHUKA
Ha 10-CcyTKM COOTBECTBEHHO BoOcCcTaHOBWIAach n0 74,1£5,6%; 56,84+2,4%;
63,2+3,5% u 70,9£2,6% (cooTBeTCTBEHHO) (puc.4A).

Takke, B SKCIEPUMEHTAX B KOHTPOJBHOW TPYIIIIE SHEPrUsl MPOpaCTAHUS
CeMsH XJOMYaTHMKa Ha 7-CyTkKM cocTaBwia 54,6£2,7%, B  yCIOBUSX
sknepumenTanbHoro 3acosienust (NaCl=200 mMM) 3HadeHwe S5TOTO TOKa3aTens
cam3mwioch Ha 21,842,6%, W B 3TUX YCIOBHAX IO BIHSHUEM HHKYyOAIluu
cynpamodiekyisapHabix komiiekcoB ['K:®I' (MYK, HYK, UMK u xunetrun) (100
MKM) BBISIBJIGHO MX BOCCTAHJIBJIEHHE COOTBETCTBEHHO 110 - 42,5+3,6%; 30+2,5%;
39,6£2,8% u 28,3+£3,7% (puc. 5b). Takxke, B 3KCIEepUMEHTaX B KOHTPOJIbHOU
IpYIIE SHEpPrusi MpopacTaHUs CEMSIH XJIOMYaTHHKAa Ha 7-CYTKM COCTaBUJIa
54,6+2,7%, B ycnoBusx dknepumeHTtaidbHoro 3aconenus (NaCl=200 MmM)
3HAYEHUE ITOTO MOKaszaTessa CHU3WIOoCh Ha 21,842,6%, u B 3TUX YCIOBUSX MO
BIIMSAHUEM WHKyOamuu cynpamodiekyssipHbix koMmiuiekcoB 'K:®I' (MYK, HVK,
UMK u xunetun) (100 MKM) BBISIBIE€HO UX BOCCTAHJIBIEHUE COOTBETCTBEHHO JIO0 -
42,543,6%; 30+2,5%; 39,6+2,8% u 28,3+3,7% (puc. 4b).
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Puc.4. Biusinue cynpamouiekyasapubix komiuiekcoB I'K:®@uroropmonsl (MYK, HYK,
HNMK u KHHETHH) B YCJOBHMSAX IKCIepUMeHTAIbHOro 3acojenus (NaCl=200 mM) na
cTelneHb npopacranus (A) U Ha JHepruro npopacranus (b) copra xjonm4aTHuKa
«C-4727» (Gossypium hirsutum L.) (B).

A. Ha ocu opauHaT — cTeneHb MpopacTaHusi CeMsiH XjomdaTHuka (%);
b. Ha ocu opaunar — saeprus npopactanus (%)(* - p<0,05; ** - p<0,01).

B derBeproi rmaBe guccepranuu  «Pusmnosioro-buoxmmuyeckas
XapaKTepUCTHKA BJIHMAHHUSA NPENapaToB HA POCT-Pa3BUTHS M yCTOWYHBOCTH
NIICHUIbD) IPOAHAIIM3UPOBAHBI pe3yabTaThl BIISTHUS IpenapaToB
CuproTechGK, CuproGK un XankoH’nmokcuapl Ha (PU3HOIOT0-OMOXUMHUYECKUE
NOKAa3aTeNN IPOPOCTKOB MILIEHUIBI.

NHTEeHCUBHOCTh POCTOBBIX IMPOLECCOB B MPOPOCTKAX CBA3aHA C
cojiep)kaHreM B HUX (uToropmoHoB, B ToMm uucie UYK. B cBsa3u ¢ atum ObLI0
onpeneneHo coaepxkanue cBoooaHo MYK u 2,4-]1 B TUCThSIX MIIEHUITH yepe3 24
gaca rocjie o0paboTKu JUCThEB repOuIuaoM. Pe3ynbpTaThl onpeeneHus BIUSHUS
npenapatoB CuproTechGK, CuproGK, wux KOMMNO3UIIMM Ha COAEp)KaHUE
ceooonnoit UYK u repoumnmna 2,4-J1 (uepe3 24 yaca moclie €ro BHECEHHS) B
MIPOPOCTKAX MPUBENICHBI B TA0I.6.

Tabauua 6.
Bausinue 3k30reHHBIX peryJaTopoB Ha coaep:xkanue UYK u 2,4-/1 B incTbsax
NMPOPOCTKOB 03MMO# NMIIIEeHUIIbI, MI/KI' CHIPOii MaCChI

O6pasen NYK 6e3 NYK ¢ oopadorkoii| Coaep:xanue
o0padoTku 2,4-]1 2,4-11 2,4-11
Kontposb 2,36 1,91 18,46
CuproTechGK 4,14 2,78 12,43
CuproGK 4,07 2,57 13,84
XaJIKOHAMOKCHU]I 3,86 3,09 9,62
HCPO0,95 0,99 0,59 4,36

[Mpemapater CuproTechGK, CuproGK u XaakoH3MOKCHIIbI, aKTHBHPYSI POCT
MIPOPOCTKOB, CMIOCOOCTBYIOT MoBbIlIeHHI0 coaepxkanust UYK B nucthsix Ha 63,8 —
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75,4 % B cpaBHeHuu ¢ KoHTposieM. OOpaboTKka MPOPOCTKOB O3UMOM MIIEHUIIBI
repounuaom 2,4-J1 uHrubupyer poct, cHuxkas cojaepxxkanune MYK B nucTesax Ha
19,1 % B cpaBHeHHM c KOHTponeM. COBMECTHOE MPHUMEHEHHE IMpenapaToB
CuproTechGK, CuproGK u XaiakoH3MOKCHIOB ¢ repOuruaoM 2,4-/1 moBbIIIaIOT
conepxkanne cBoboaHo MYK B muctesix mpopoctkoB Ha 34,6 — 61,8 % B
CPaBHEHUU C TepOUIUIOM.

[IpoBeneHHbIN aHAMU3 MOKa3aj, YTO HauOoJbllee BIUAHUE UMeeT (pakTop A -
repounua (42,1 %), naumensiuit — paxkrop C CuproGK (14,6 %). Haubomnbiee
B3auMojiericTBre GpakropoB otmevaetcs g gakropoB BC (13,8%) u HaumeHblIee
s AB (0,1%).

Takum o0pa3om, HaOmIOIaeTCd CHHEPrU3M B3aMMOJEHCTBUSA Mperapara
CuproTechGK u CuproGK na conepxxanne UYK B mpopoctkax (puc. 5).

Xankousnmorkcua-2.4]7]
XanKOH3MOKCH O

# CuproGK-2.4]1

# CuproTechGK+2.4]]

CuproGK
CuproTechGK

m24-1

Copepsanue YK

Puc. 5. Joas Baussausa ¢paxkropos Ha conepxkanue YK B nmpopocrkax
03UMOI nMumeHuubl, %

Wtak, n3yuaeMble aHTHIIOTHI YCKOPSIIOT paspyllieHue repOuiuaa B JTUCTHIX
MIPOPOCTKOB, CHUXasg €ro TOKCHYECKOE BO3JCHCTBUE HA CHUHTETHUYECKHUE
npoueccol. bosee Bricokoe coaepxkanue MYK B mpopocTkax B BapuaHTax ¢
CuproTechGK, CuproGK u XankoH3IOKCHIAMH COTJIacyeTcs C OOJbIIeld WX
OBOJHEHHOCTBHIO, Tak Kak MYK akTuBUpyeT NPUTOK NUTATEIIBHBIX BEIIECTB U
BOJbl B KJIETKH, pa3Msryas MX CTEHKH M, TEM CaMbIM, aKTHUBUPYS POCTOBbIC
MIPOIIECCHI, UTO M O0YCIOBINBACT YBEIIMUCHUE JITTMHBI TOOETOB.

Pe3ynbTaThl BIMSAHUS M3Yy4Ya€MbIX MpENapaTtoB U XaJKOHAMOKCUIOB Ha
conepxxanne Oenka, cymmapaor PHK, JITHK, PHK//ITHK u cymmbl cBOOOIHBIX
AMUHOKHUCJIOT B MMPOPOCTKAX O3UMOM MINIEHUITHI TPUBEACHBI B Ta01. 10.

VYcranosneno, uto 2,4-J1 cHmkaeT coaepkaHue Oenka B IMPOPOCTKAX
nmeHusl Ha  2,36%  BCIEACTBHE WHTHOWPOBAHUS €ro CHHTE3a, O YeM
CBHJICTEIILCTBYET YMEHBIIICHHE 3HaUYCHUS moka3arens cootHomenus PHK/JTHK na
40,5%. YBenudyeHne COOTHOIICHHSI COJIEPKaHUsI CYMMBI CBOOOTHBIX AMHUHOKHUCIIOT
K CojiepKaHMI0 Oellka B MPOPOCTKAX B 3TOM BapuaHte omnbita Ha 31,8 % Oomblie B
CpPaBHEHHMH C KOHTPOJIEM, YTO CBUJIETEIBbCTBYET 00 aKTUBAIIUU TUIPOJIUTHUUECKUX
mpoueccoB. IIpemapatr CuproTechGK wu  XalKOHSIOKCHIBI  YBEIMYHUBAIOT
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colepkanue Oenka B JUCThiIX mpopoctkoB Ha 0,62 — 0,72% BcienctBue
aKTUBAllUU OEJIKOBOTO CHHTE3a, O YEM CBUJCTEIHCTBYET MOBBIIIEHUE OTHOIICHUS
PHK/JTHK na 23,48 % u 48,78 %, COOTBETCTBEHHO, B CPABHEHHH C KOHTPOJIEM.
Taoauua 7
Conepxanue 0eaka, mr/r, cymmapuoit PHK, IHK u cymMbI ¢B0O0OAHBIX
AMMHOKMNCJIOT B JIUCThSIX NPOPOCTKOB 03UMO# NMIIEHUIIbI, MI/KT

Bapuant benok | cymmapnas | IHK | cymmaphas Cymma Cymma cBoO.
PHK PHK/IHK CBOOOJIHBIX | aMHUHOKHCIIOT
aMHUHOKHCIJIOT | OeJoK

KoHuTpons 21,9 4,22 1,29 3,28 3,19 0,15
Tepoummn 2,4-J1 | 19,54 1,33 0,68 1,95 3,76 0,19
CuproGK 19,48 4,35 1,12 3,89 2,79 0,14
CuproTechGK 22,52 4,41 1,09 4,05 3,23 0,14
XankoHdmokeny | 22,62 5,13 1,05 4,88 2,85 0,13
CuproGK +2,4/1 | 20,56 3,23 1,15 2,81 3,67 0,18
CuproTechGK + | 24,32 3,09 1,04 2,97 3,49 0,14
2,4-11
Xankomsymokeng | 23,89 3,24 1,12 2,89 3,58 0,15
+2,4-11
HCPO0,95 0,52 1,06 0,15 0,76 0,84 0,02

B BapumaHTax Cc mnOpuUMEHEHHEM TepOHIMIa COBMECTHO C MpernapaTamu
CuproTechGK, CuproGK wu XankoH’HmOKCHIaMH, CoOJaep)KaHuhe  Oelka
yBenmnuuBaercss Ha 1,02 — 4,78% B cpaBHEHHH C TepOMIUIOM B CBSA3U C
aKTUBaIMel ero cuHTe3a, Tak kKak orHomeHue PHK/JIHK noseimaercs Ha 44,1 —
52,3% B cpaBHeHun c¢ TepOUIUAOM. COOTHOIIEHHE COJEPKAHUS CYMMBI
CBOOOJHBIX AaMHMHOKHCIOT K CoOJIepKaHui0 Oelka B BapuaHTaX BHECEHUS
repourmaa ¢ CuproTechGK, CuproGK u XajakoHSMOKCHIAMH CHHYKACTCS Ha
36,8%, 10,7% u 29,6%, COOTBETCTBEHHO, B CpPAaBHEHHUU C TEPOUIIUIOM, YTO
XapaKTepr3yeT MEHbIIYI0 MHTEHCUBHOCTh pacmnajia O0eika B MPOPOCTKaX.

BoszneiicrBue peryiasitopoB CuproTechGK Ha ropmoHaibHBbIi 0ajiaHCc
amanrtauuu nmeHunbl. [IpoBeneHO KOMIUIEKCHOE HW3yYE€HHE HW3MEHEHUSs
conepxxanus HUTOKMHUHOB, YK 1 ABK, TeMIoB pocTa B OHTOT€HE3€ MIIEHULIBI
nipu 3acosieanu mouBsl NaCl.

3asioeHHbIe OnbITHI: 1. KOHTpoak; 2. 2% NaCl, 3. 2,5% NaCl, 4. 3% NacCl,
5. xoutposb + 6-BAIl, 6. 2% NaCl + 6-BAIIl + CuproTechGK (0,5%), 7. 2,5%
NaCl + 6-BAIIl + CuproTechGK (0,5%), 8. 3% NaCl + 6-BAIT + CuproTechGK
(0,5%), 9. xoutpons + ABK, 10. 2% NaCl + ABK, 11. 2,5% NaCl + ABK, 12. 3%

NaCl + ABK. NaCl BHocunm B BHIE pacTBOpa C IOJMBHOW BOJOW TMpHU
npopactaHuu  (J1abopaTOpHBIE OMBITHI), U B (pa3y TpeX JTUCTHEB (BETE€TAIIMOHHBIC
onbIThl). OmnpeickuBaHue pacTtBopoMm 6-BAII (1)(10'G M) u ABK (lxlo'6 M)
coBmectHO pactBopoMm CuproTechGK (0,5%) B BereTamMoOHHBIX OIBITaX
npoBoauiu B a3y kyuienus (Il stan opranorenesa), B 1a00paTOpHBIX OMbITaX —
Ha cienyromuit Aenp nocie BHecenus: NaCl. KoHueHnTpanyuy BHOCUMBIX TOPMOHOB
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u NaCl ycranaBnuBamu myTeM MOJA00pa C Yy4€TOM OCOOEHHOCTEW BBIOPAHHOTO
oObekta. KoHTponbHBIE pacTeHHs] ONpbICKMBaIM Boaod. Ha mnpoTsbkeHuu
OHTOT'€HE3a OIpPEACNIIM HHTEHCHUBHOCTb POCTOBBIX MPOLECCOB (MACCy OPraHOB
pacTeHuii), KOJIMYECTBO CBOOOAHBIX ITUTOKMHUHOB (3eaTuHa), aykcuHOB (MYK),
abc1mn30Boi KucnoTel MmetogoM MDA, PactutenbHble 00pa3ibl oTOMpanu B
OCHOBHBIE (pa3bl OHTOreHe3a, HauuHas ¢ (a3bl TpeX JUCThEB, B 4-X KpaTHOMU
OMOJOrnYecKoil u 3-X KpaTHOM aHAJIMTHUYECKOM MOBTOPHOCTSIX.

300 300

250

250

200 —I B

150

200 —

0 Kontponb
B2% NaCl
02,5% NaCl
100 | 03% NaCl 100 03% NaCl

Sz_t Il e

1 2 3 4 5 1 2 3 4 5

@ KoHporb
B2% NaCl
02,5% NaCl

Maccbl
@
8
maccbl

Copep)xaHue ropMoHOB, HI/r cyxon

CopaneprxaHne ropMOHOB, HI/T cyxon

®Da3bl OHTOTeHe3a ®da3bl OHTOreHe3a

A C

250 I |3 KokTpons
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02,5% NaCl
150 ] '] [03% NaCl

Copep)xaHue ropMoHOB, HI/r cyxou

1 2 3 4 5

®a3bl OHTOreHe3a

B

Puc.6. Coaep:xkanue 3HI0reHHbIX ropMoHOB (A-uuToknHuubl, b-ABK, C-UYK) npu
pa3an4HoM ypoBHe 3acojienusi NaCl, Hr/r cyxoii maccbl

AHanu3 MOJYYEHHBIX JAHHBIX I[IO3BOJISIET, IMPEXKIAE BCEro, COMOCTABUTH
M3MEHEHHE B OHTOTE€HE3€ TOPMOHAIBLHOTO OallaHca ¢ TeMIaMHu pOCTa TMIICHUIIBI.
Ha npoTrsskeHMM BEreTalMoOHHOTO MEPUOAA COAEpKaHUE 3€aTHHa, ayKCHUHA U
otHomenne MUTOKMHUH+UYK/ABK m3MensieTcss mo OJHOBEPIIMHHOW KPUBOH C
MaKCUMyMOM B (a3bl KOJIOUICHHsSI W IBeTeHHUs (puc. 6).

N3menenne ycnoBuii BeipamuBanus — BHeceHue NaCl-3aMeTHO OTpa3uiioch
Ha TOPMOHAJBHOM CHUTyallud M, KaK CIEJICTBHE, HAa TEMIIAX pPOCTa MIICHULIBI.
Oco06eHHO SpKO 3TO MposBUIOCh TIpH BbIcoKor 03¢ NaCl (3%). Pactenus storo
BApHAHTa OTJIMYAIUCh PE3KHUM CHIKEHUEM cojaepkaHus 3eatuHa, UYK wu
MOBBIIEHHBIM  ypoBHeM ADBK, 4uro mnpuBeno K yMEHBIIEHUWIO OTHOIICHHUS
nutokuHUH+ M YK/ABK. Bwmecte ¢ Tem, Oosbliee OTKIOHEHHWE B PCaKIMHU
¢uTOrOpMOHATBEHOW CHUCTEMBI OT HOpPMBI (BapuanT O0e3 BHecenus NaCl)
HaOmonanu B nepBble (¢aswl (mocie BHeceHus NaCl), Torma kak K KOHILY
Bereranu ((paza MOJIOUHOM CHENOCTH) IEUCTBUE COJIM CTIAXKUBAIOCH (pPUC.6).
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CrenyeT OTMETHUTh, YTO U3MEHEHHUE COAEPKAHUS DHAOTEHHBIX TOPMOHOB U
UX COOTHOIICHMS] MPHU JEUCTBUU CTpecc-(PaKTOPOB HMEET MPHUCIOCOOUTENBHOE
3HaYeHUE. BHemHHWe yciIoBHs, B TOM UHCIE€ MW 3aCOJEHHE, SBISIOTCS
IIyCKOBBIMM MEXaHH3MaMHM, BKJIIOYAIOIIMMH  PEAarupoBaHUE TOPMOHAIBHOMN
CUCTEMBl U, TaKUM 00pa3oM, CTOSIIMMHM Yy Hauyajga LENu pPeryisiTOPHbIX
IIPOLIECCOB.

O6pabotka 6-bAIl kak B Bapuante 0e3 BHeceHuss NaCl, Tak 1, 4TO 0COOEHHO
BAJKHO, B ycuoBusix  3acoieHuss ~ NaCl  moBeicWiia  cojaepaHue
POCTOCTUMYJIUPYIOUIUX TOPMOHOB (IUTOKMHUHOB U aykcuHOB) U ABK, npu stom
otHomenre uuTokuHuH+UYK/ABK Bo3pacraer. Ha ¢oHe Takux u3MeHEeHUU B
rOPMOHAJIBHOM OallaHce OTMEYAeTCs YBEIUYEHHE TEMIIOB POCTa.

Takum 006pa3oM, MOKHO CUMTATh, YTO HK30T€HHOE BHECEHHE IIMTOKMHUHOB
CrocoOCTBYEeT (OPMHUPOBAHMUIO AJANITAIMOHHBIX CHOCOOHOCTEH TMIICHMIIBI K
JIEHCTBUIO COJIEH.

Bausane CuproTechGK, CuproGK m XaJKOHIIMOKCHIOB HAa COEepP:KaHHNe
(eHOIKAPOOHOBBIX KHCJAOT B TMNPOPOCTKAX MIICHUIBI. [Ipemapatsr
CuproTechGK, CuproGK wu XaJlKO3MOKCHIbI YBEIMYMBAKOT  COJCPIKAHUC
XJIOPOT€HOBOM, KO(GEWHON KHUCIOT M [P-(heHuNanaHuHa B JHCTHSIX MPOPOCTKOB
O3UMOI MIIIEHUIIBI B CPABHEHUHU C KOHTposieM. ['epOMIMI CHUXKAET COAEp:KaHUe
XJIOPOT€HOBOM, KOGEHHON KUCIIOT, HO MOBBIIIAET coJepkanue B-peHnnaianuHa B
npopoctkax. CoBMeCTHOE MpUMeHeHue repouiuaa ¢ npenapatamu CuproTechGK,
CuproGK u XanKoHSIMOKCHIIOB CIOCOOCTBYET YBEIHMYECHHUIO COJEpKaHUS
XJIOPOT€HOBOM, KOGeHHoON KHUCIOT U [P-deHunallaHuHa, B CPAaBHEHUH C
repOUIUIOM U KOHTPOJIEM.

[TonyuyeHHbIE TaHHBIE CBHUIETEIICTBYIOT O TOM, YTO CHUYKEHUE COJEPKAHUS
XJIOPOT€HOBOW KHUCIIOTHI B JIUCTBHSAX MIIEHUIIBI MOXKET CIIOCOOCTBOBATH CHUYKEHUIO
YCTOWYMBOCTH MPOPOCTKOB K MOPAKEHUIO (PUTONMATOTEHHBIMA MUKPOOPTaHU3MAMHU
U COrJacyloTcsa C pe3yibTaTaMH MOJEIBHOTO ONbITa [0  OINPEACICHUIO
YCTOMYHUBOCTH MPOPOCTKOB K MOPAKEHUIO PrKAaBUMHOM B PAa3IUYHBIX BapUaHTax
OMbITa C UCIOJIb30BAHUEM UCCIENyEMBIX penapaToB. ConepkaHue XJI0pOTre€HOBOM
KHUCIJIOTBl TpPH BO3JAEHCTBUU IPENapaToB COIJIACYETCS CO POCTOM M Pa3BUTHEM,
MOPaKEHHBIX PKABUMHOM, T.€. Ipenaparbl CHUXKAIOT IMOPAXKEHUE PACTEHUS
pPKABYMHOM, YTO CIIOCOOCTBYET yBennueHuo ux passuruio (Kkopp = 0,88).

XJoporeHoBasi KHCJIOTa HrpaeT TakkKe OONbIIYI0 pPOIb B PEryNAlHU
conmepxkanusi MYK B TKaHSX pacTeHMid, MOCKOJIBbKY WHTHOUpPYET (EpMeEHT,
paspymaromuii YK, npeacrasistomuii co6oit okcunasy B-UYK. Pesynabrarh
WCCIIeIOBaHMN TpuBeAeHb B  Tabm.8. Hamum  yctaHoBmeHa  BbICOKas
KOpPpPEJSLIMOHHAs 3aBUCUMOCTh Mexay conaepxkanueM MYK um xioporeHoBoi
kuciotsl (K xkopp = 0,93).

Takum 00pa3zoM, MOJyYEHHbIE HAMU JIAHHBIE CBUJETEIBCTBYIOT O TOM, YTO
XJIOPOT'€HOBAsI KUCJIOTA BBIINOJHIET BaXHYIO pOJIb B PETYJSAIIMM KaK POCTOBBIX
IIPOLIECCOB, TaK U YCTOMYMBOCTH PACTEHNUH K MOPAXKEHUIO (PUTONATOT€HAMH.
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Tabauua 8
Conepxanne UYK u X710poreHoBoii KHCJI0T B IPOPOCTKAX 03UMOi
NIIeHUbl, MI'/KT

Bapuaurt onbita NYK XJIOPOT€HOBast KUCJIOTA
KonTposb 2,36 16,1
CuproTechGK 4,14 29,3
CuproGK 4,07 26,9
XaIKOAIIOKCUBI 3,86 26,2
2,4-]1 191 13,4
2,4-J1+ CuproTechGK 2,78 23,1
2,4-J1+ CuproGK 2,57 22,1
2,4-]]+XaIKOHAIIOKCHU 3,09 24.6
HCP 0,95 0,7 4,5

JKOHOMMYECKASA 3¢ PeKTUBHOCTH NpUMeHEeHUs npemnapara

CuproTechGK na o3umoii mmenune. [IpuMeHeHHEe KOMIIO3UIIMU TPENapaToOB
CuproTechGK u CuproGK B xossiiictBax Kapakammakcrana B 2017 - 2020 rr
CIIOCOOCTBOBAJIO MOBBIIICHUIO YPOXKAHHOCTH 3€pHA, PEHTA0ETbHOCTH POIYKIIUH,
YBEJIMUEHUIO IPUOBUTH U BBIPYUKH OT PeaM3allii, CHUKEHUIO ce0eCTOMMOCTH Ha
(oHe HeOOIBIIOTO YBEIMUCHHUS 3aTPAT HA MPOU3BOICTBO MPOTYKIIHH.

YCTaHOBIIEHO, YTO COBMECTHOE npuMeHeHue mpernapatoB CuproTechGK u
CuproGK mo3BojiieT CHHM3UTh CceOeCTOMMOCTh Tpoaykuuu Ha 17,4 cym/m. (B
cpennem 3a 2017-2020 rr.), mpu 3TOM BBIpYyYKa OT peaav3allii YBEJIUYUIACh Ha
5,3 ThIC. cyM/ Ta, a 3aTpaThl HA MPOU3BOACTBO CHU3UJIUCH Ha 2,5 THIC. CyM /Ta, B
CpaBHEHHUH C KOHTpoJieM. B pe3ynbpTaTe mpuObLIL OT peaau3aluu 3epHa COCTaBHIIa
2,9 ThIC.CYyM/Ta U PEHTA0EIBLHOCTh MPOIYKIIMK MOBBICHIACH HA 6,8% B cpaBHEHUU
C KOHTpOJIeM. OKOHOMHYECKHE TIOKa3aTeld TMPOU3BOJICTBA 3€pHA O3UMOM
HIIEHUIBI ¢ MPUMeHeHneM Kommosunuu npenaparoB CuproTechGK u CuproGK
CBUJIETENBCTBYIOT O 11€JI€CO00Pa3HOCTH 3TOTO arponpuema.

BbIBO/bI

1. BnepBeie cUHTE3HpOBaHbl XaJIKOHAMOKCHIIBI M HMX BO3JCHUCTBUS Ha
YCTOMYHMBOCTh PACTEHUH O3MMOM MSATKOW MIIeHUIbI K Tepouruay 2.4-J1 u
MOpaXEHUI0 (PUTOMATOTeHaMH, JOCTUTHYTa ypoxailHOCTH 7-7,5 1 / T, a Takxke
MOBBIIIEHUE KaYe€CTBA 3€pHA.

2. Tlomyuensl cympamonekyispabie (Glinbut, Glinnats), MUKpo3IeMEHTHBIE
(CuproGK) xommiekce 'K, BoisiBieH ux 3 PexT cuHepru3mMa mpu KOMIUIEKCHOM
BO3JICMCTBUM HA MOPAXEHHBIE PXKABUMHBI O3UMOM IMIIEHMIIbI, YTO TMO3BOJISET
CYILIECTBEHHO CHU3UTh TOKcHueckoe Bo3zaeiictBue ¢uromnaroreHa. CuproGK mo
cBoei 3(P(HEKTUBHOCTH MPEACTABIAIOT UHTEPEC ISl MPAKTUUYECKOTO MPUMEHEHUS
MyTEM MPEANOCEBHON 00pabOTKM HMHPUIIMPOBAHHBIX CEMSH 03MMOM MIIEHULIBI JJIs
YIIYUIIEHUS UX MTOCEBHBIX KAUECTB.

3. JlokazaHO TPOSBIICHWE AaHTHUIOTHOW AaKTUBHOCTH IS TIpPErapaToB
CuproGK u XankoHsmokcuaoB K repoOuruaam rpynnbl 2,4-J U 31HUCUTOPHOU
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AKTUBHOCTH, IOBBIIIAOIICH YCTOMYMBOCTh PACTCHUNM O3UMOW MATKOW IIIEHULBI K
ITOPAXKEHUIO CENTOPHUO30M;

4. Kommnosumuu repounuaa ¢ CuproGK n XankoH3mokcuaamMu OposBISIOT
CUHEPIU3M JCHCTBUS U CHHKAIOT TOKCUYHOCTh IepOMIIMAA Il 03UMOM IMILIEHULIBI,
yCKOpSIsl pa3pylieHre repOounuaa B IUCThsIX MPOpocTKOB Ha 25,0 - 32,7 %, cHuxkas
€ro TOKCUYECKOE BO3/IEUCTBUE HA CHHTETUYECKHUE TIPOLIECCHI.

5. bonee Bwicokoe conepxkanne MYK B mpopocTkax B BapuaHTax C
CuproTechGK, CuproGK wu Xankowsnokcugamu (1,78; 1,71; 1,5 wr/r,
COOTBETCTBEHHO) coryiacyetcsi ¢ Oosblinel ux oBomHeHHocTwio (1,7 ,1,4 , 1,3%,
COOTBETCTBEHHO), Tak Kak MYK akTuBHpyeT NpUTOK MUTATENbHBIX BELIECTB U
BOJAbl B KIJIETKH, pa3Msrdas UX CTEHKH U, TEM CaMbIM, aKTUBUPYET POCTOBBIC
IOPOLECChl, YTO OOYCIOBIMBAET YBEJIWYEHHUE IOKazaTelied IMHBI MOOEroBOM
cucrembl Ha 29,8, 31,7, 36,6% B cpaBHEHUHU C TEPOUITUIOM.

6. CoBmectHoe npumeHeHune CuproGK M XaaKOHATOKCHUIOB aKTUBUPYET
CUHTEe3 Oelika B JIMCThSIX MPOPOCTKOB O3MMOM MIIEHMIIbI, YBEIUYUBAET €ro
conepxkanne Ha 0,62% (4,35 Mr/r) B cpaBHeHMM C TepOMIHMIOM U CHHXKAeT
TOKCHMYEeCKOoe Bo3zeicTBue repOunmna 2,4-JI Ha cuHTEe3 Oelika BCIEICTBUE
NPOSIBJICHUS] aHTUJOTHON aKTUBHOCTH.

7. Jokazano, uto u3MeHeHue sHaoreHHoro ypoBHs ABK u UYK mnon
neiictBueM komiuiekcoB 'K ¢ ¢uroropmonamu, CuproGK m XaakoH3TOKCHAOB
CHOCOOCTBYET POCTY YCTOMUMBOCTH PACTEHHM K aOMOTMYECKUM U OMOTHYECKUM
cTpeccopaM (CenTopuo3, pKaBuMHbI), a Takxke K repounuaam rpynmst 2,4-J1;

8. VYcraHoBneHa Ouosornyeckass akTuBHOCTb M BiusgHHEe CuproGK u
XaNKOHAMOKCU/IOB Ha CHUHTE3 Oeska M cojepkaHue (eHOJKapOOHOBBIX KHUCIOT,
ABJIAIOIIMXCA TNPEIIUIECTBEHHUKAMHM [PU  CHHTE3€ JINTHUHA, IOBBIIIAIOIINAX
YCTOMYMBOCTb PACTEHUM 03MMOM MATKOW MIIEHUIBI K IOPAXKEHUIO CEITOPHO30M.

9. CuproGK u XankHO3MOKCUIBI MPOSBISAS AHTUAOTHYIO aKTUBHOCTb K
repoutmny 2,4-J1 akTUBHPYIOT (OTOCHHTETUYECKYIO JEATEIbHOCTh PACTCHUI
03WMOM TIICHUIIbI, YBEINIUBAIOT ILJIOMIAAbh JUCTOBOM MoBepxHOCTH Ha 3,49-7,78
TBIC. MZ/Fa, MOBBIIAIOT (POTOCHHTETHYECCKUM TMOTEHIIMAN pacTeHud Ha 21-42%,
YUCTYIO MPOAYKTUBHOCTH ¢oTocuHTe3a Ha 31,2-36,4%, uro o0O0ycIoBIMBaET
YBEIMYEHHE NMPOTYKTHUBHOCTH.

Pexomenaanum npousBoACTBY:

PazpaboTansl BBICOKO?(D(peKTUBHBIC arpOTEXHUYECKUE IPUEMBI
BO3JICJIBIBAHMS O3UMOM MSITKOM MIIIEHULIBI, B TOM YHUCJIE:

JUISL  YAy4YlIEHUS TIOCEBHBIX KaueCTB CEMSH O3MMOW TMIIEHULBl H
MPEAOTBPALLICHUS 3apaX€HHUs ~ pacTEHHs]  PXKABUMHOM  PEKOMEHIYEeTCs
MpOTpaBIMBaTh ceMeHa c¢ ucnosnb3zoBanueM 5% CuproGK c¢ Hopmoil BHeceHwus
npenaparoB 20 JIUTPOB HA KaXAy TOHHY.

JUIS. TOBBIIIEHUS YCTOMYMBOCTM PACTEHHM O3MMOM IMIIEHUIBI K 3aCyXxe
PEKOMEH/IyeTCSI BHOCUTh PACTBOP XaJIKOHAIMOKCHUIOB B (ha3y HadaIo TPyOKOBaHUS
B JI03€ MO 5 T/Ta KaXJ0ro npenapara.
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IUIS CHUOKCHHS TOPAXKEHUS PACTECHHUH MINIEHHUIIBI CEMTOPHO3HO-0aKTePHUO3HOM
KOPHEBOM THWIBbIO, YMEHBIICHUS PACIpPOCTPAaHCHUS W Ppa3BUTHS OOJE3HU
pekoMeHayeTcs 00pabaTeiBaTh pacTeHus B (¢Gazy Hadalo TpyOKOBaHHS
KOMIIO3HUIIMEH PacTBOPOB MpemnpaToB XankoHAMokcuaoB U CuproGK c¢ Hopmoii
BHECEHUS TPEnapaToB MO Sr/Ta Kakao0ro.
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ABSTRACT OF DSc DISSERTATION

The aim of the study is to create inductors that have the property of
increasing the yield of wheat grain, plant resistance to herbicide 2,4-D, fungal
attack, rust, septariosis, as well as the development of recommendations for
production based on the study of their chemical and biological properties.

Object of research. As an object, THC, HA, obtained from the root of the
plant of malt, phytohormones (ISK, NSK, IMC, Kkinetin), chalconepoxides,
wheatgrass and bakeries were chosen.

The subject of the study is the physiological and biochemical features of
the effect of supramolecular (phytohormones) and microelement (CuproGK)
complexes of THC, HA and Halconepoxides, which are antidotes of the herbicide
2,4-D, on the seed quality, growth and development of cotton and winter wheat
seedlings.

The scientific novelty of the research results is as follows:

chalconepoxides and their derivatives were synthesized, as well as the
features of increasing the resistance of winter wheat to herbicide 2,4-D and the loss
of phytopathogens were established for the first time;

the synergistic effectiveness of complex management of glycyrrhizic acid
phytohormones, supramolecular (Glinbut, Glinnats), and microelement (CuproGK)
complexes for winter wheat rust-affected plants has been proven;

a complex manifestation of antidote activity for cuprotechgk, CuproGK and
halconepoxides to herbicides of the 2,4-D group and elicitor activity that increases
the resistance of wheat seedlings to Septoria was found,;

the excess of the amount of endogenous phytohormones ABA and IUC in
plants under the action of phytohormones glycyrrhizic acid and supramolecular
complexes CuproTechGK, CuproGK and chalconepoxides and their derivatives
was revealed,;

it has been proved that chalcone epoxides increase the resistance of winter
wheat to biogenic and abiogenic stress factors in the field and the possibilities of
their use in production have been developed,;

it was found that CuproGK, Chalkonepoxides increase the amount of protein
and indicators of the amount of phenolic carboxylic acids, which are derivatives of
lignin, and increase the resistance of wheat seedlings to septoria blight;

Implementation of research results. Based on the scientific results
obtained on the complexes of HA, halconepoxides and their biological activity:

The use of CuproGK preparations for halconepoxides with whole wheat
protection from fungal diseases on sown areas of the Research Institute and
Institute of Agriculture of the Republic of Karakalpakstan (certificate for signing
by the Minister of agriculture of the Republic of Karakalpakstan dated October 27,
2020 No. 01/07-2307). As a result, it became possible to increase the yield of
wheat to 7.5-8.0 and 6.5-7.5 C / ha, along with increasing the resistance of wheat
to fungal diseases.
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The preparations CuproGK and Glinbut are used in scientific research of a
suitable project for No. C-A-2018-004 “Creation of a biotechnological collection
of pomegranates (Punica granatum L.) and development of technologies for
obtaining pathogenic seedlings” when microcloning pomegranate varieties in vitro
(Amendment of the Ministry of higher and secondary special education of the
Republic of Uzbekistan dated October 26, 2020 for No. 89-03-4203). As a result, it
was possible to stop the growth and development of pathogens in the nutrient
medium under the influence of CuproGK drugs in vitro, and to delay the formation
of vegetative organs in the callus tissue under the effective drug Glinbut;

Licorice root system treatment, production of technical glycyrrhizic acid and
glycyrrhizic acid extraction, evaluation of the amount of glycyrrhizic acid in the
root system was used in scientific research of a suitable project for No. A-M3-
2019-41 “Creation of licorice technologies in salinization conditions to increase
productivity and productivity of the root system” (reference of the Ministry of high
and secondary special education of the Republic of Uzbekistan dated November 2,
2020 for No. 89-03-4361). As a result, it became possible to determine the amount
of glycyrrhizic acid and establish a monitoring system.

Testing the results of investigations. The basic results of the research were
discussed at 25, including 9 international and 16 national scientific and practical
conferences.

Publication of research results. The main results of the dissertation were
published in 43 scientific papers, including 15 scientific articles in journals
recommended by the Republic of Uzbekistan and 1 patent applications.

Volume and structure of the dissertation. The dissertation consists of an
introduction, 4 chapters, findings, conclusions, recommendations for production, a
list of literary Easterners. The volume of the dissertation is 170 pages.
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